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Foreword 


The National Energy Board (NEB) 
was created by an Act of Parliament in 
1959. The Board’s regulatory powers 
under the National Energy Board Act 
include the licensing of the export of oil, 
gas and electricity, the issuance of cer- 
tificates of public Convenience and 
necessity for interprovincial and _in- 
ternational pipelines and international 
power lines and the setting of just and 
reasonable tolls for pipelines under 
federal jurisdiction. The Act also re- 
quires that the Board keep under re- 
view the outlook for Canadian supply of 
all major energy commodities, includ- 
ing electricity, oil and natural gas and 
their by-products, and the demand for 
Canadian energy in Canada and 
abroad. 


Since its inception the Board has 
prepared and maintained forecasts of 
energy supply and requirements and 


has from time to time published reports 
on them after obtaining the views of 
interested parties. The latest of these 
reports was issued in mid-1981. Since 
that time the outlook for energy markets 
has changed reflecting changing per- 
ceptions of the future of energy prices, 
economic activity, the availability of en- 
ergy supplies and changes in govern- 
ment policies. 


In light of these changes and the 
concomitant need to reappraise future 
prospects, the Board in October 1983, 
invited provincial governments, in- 
dustry, major energy consumers and 
public interest groups representing a 
broad cross-section of the energy com- 
munity to assist in the preparation of an 
update of its June 1981 long term pro- 
jections of energy supply and demand 
in Canada. On this occasion Board staff 
was requested to prepare a report with- 


out the involvement of Board members 
in a formal hearing process as had 
previously been the practice. Some 65 
written submissions were received and 
reviewed in early 1984. The Board ex- 
tends its thanks to those who contrib- 
uted to the staff's work in preparing 
these sets of estimates. It hopes that 
readers will be provided with a useful 
review of the country’s energy pros- 
pects. 


This report provides detailed in- 
formation on the assumptions, method- 
ology and results of the analysis of the 
supply and demand for energy in 
Canada. The interpretations and con- 
clusions presented are, of course, 
those of Board staff. A companion Sum- 
mary Report can be obtained by con- 
tacting the Secretary of the Board 
at 473 Albert Street, Ottawa, Ontario, 
K1A OES. 
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CHAPTER 1 
INTRODUCTION 
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Projections of energy supply and de- 
mand in Canada, as elsewhere, have 
changed frequently and substantially in 
recent years. Changes in the outlook for 
energy markets reflect changing per- 
ceptions of the future of world oil prices 
and economic activity. In Canada, per- 
ceptions of the outlook for energy mar- 
kets have also been influenced by the 
major changes in energy policy that 
have occurred. 


Figure 1-1 illustrates the extent to 
which perceptions of the future of world 
oil prices, a key variable influencing 
projections of supply and demand, 
have changed since 1979. |n the two 
years separating the issuance of the 
November 1979 Reasons for Deci- 
sion and the 1981 NEB Report, the 
world oil price projected for the year 
2000 had increased by some $18 per 
barrel (constant U.S. 1983 dollars), an 


Figure 1-1 


increase of almost 70 percent. For the 
past two years, international oil markets 
have been characterized by a large 
excess supply and many analysts are 
currently assuming that world oil prices 
will grow only at modest rates through 
the rest of the century. 


Projections of economic activity have 
also varied considerably in recent 
years. 


Table 1-1 shows that the projected 
level of Canadian real gross national 
product (GNP) in the year 2000 has 
steadily declined in successive Board 
reports, from $785 billion in the Novem- 
ber 1979 Reasons for Decision to $645 
billion in the January 1983 Reasons for 
Decision. We are currently projecting 
that GNP willattain a level of $670 billion 
in the year 2000. 
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Table 1-1 
Projections of GNP in 2000 


($1983, Billions) 


November 1979 Reasons for Decision 785 


1981 NEB Report 710 
January 1983 Reasons for Decision 645 
1984 Supply/Demand Update 670 


These matters are discussed in more 
detail in Chapter 2. We wish only to note 
here that, given this kind of volatility in 
the underlying assumptions of energy 
market analyses, it is not surprising that 
the results of those analyses should 
also be volatile. 


The submissions made to the Board 
indicate that there remains a consider- 
able range of opinion with respectto the 
probable evolution of world oil prices 
and of economic activity. In addition, 
some projections we received were 
predicated on the assumption that 
there would be changes in domestic 
energy policy that would have an im- 
pact on future supply and/or demand. 


In light of this considerable range of 
opinion, it would be undesirable and 
misleading to try to rely on one single 
estimate of supply and demand for en- 
ergy in Canada to the year 2005. It Is 
clearly important to have a Reference 
Case that, after considering all the evi- 
dence - including that from sub- 
missions, outlines our assessment of 
the most plausible profile of demand 
and supply developments. Given the 
inevitable uncertainties, however, it is 
also important to assess the plausible 
range of outcomes for supply and de- 
mand for the different energy forms. 


In constructing our Reference Case 
and in assessing what seem to be rea- 
sonable upper and lower bounds of 
plausibility, we have in general as- 
sumed that the existing policy frame- 
work will remain unchanged over the 
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projection horizon. This is a standard 
assumption in most analyses of this 
kind; it simply reflects the more fun- 
damental premise that we are neither 
engaged in an exercise to determine 
the optimal energy policy nor to ex- 
plicitly assess the adequacy of existing 
policy. It may well be, however, that the 
results of our analysis suggest the need 
for are-examination of existing policies. 


Several factors must be considered 
in assessing the prospects for energy 
supply and demand. Energy prices 
and economic activity, actual and ex- 
pected, willhave animportant influence 
on the outcome. We have assessed the 
likely impact on Canadian energy mar- 
kets of world oil prices and economic 
activity both significantly higher and 
lower than those used for the Reference 
Case. Other sources of uncertainty are 
more difficult to quantify. There is un- 
certainty, forexample, aboutthe impact 
of relative energy prices and of eco- 
nomic activity on energy supply and 
demand and, with respect to the supply 
ofoil and gas, there is uncertainty about 
the size and location of undiscovered 
resources. 


To some extent, uncertainty can be 
resolved only after the fact. This is in- 
herently true of geological uncertainty, 
but our knowledge and experience re- 
lated to the response of energy supply 
and demand to energy prices is also 
limited. Energy prices had been rel- 
atively low and remarkably stable for 
many years before 1973 and, in Cana- 
da, they have risen more slowly and 
more smoothly in the past decade than 
in many other countries. Consequently, 
we have a relatively limited experience 
of substantially changing energy prices 
to use in assessing their impact on en- 
ergy markets. 


Submissions to this update can be 
used to illustrate the range of opinion 
which exists both about the impact of 
prices on energy markets and about 
geological potential. In Figure 1-2, we 


have calculated the energy use per 
dollar of real GNP in the year 2000 
implied by the projections of various 
submittors (indexed to 1983) and plot- 
ted this against the world oil price im- 
plied by the same submittors’ pro- 
jections for the year 2000 (also indexed 
on 1983). Figure 1-3 shows the pro- 
jected oil supply from Western Canada 
in the year 2000 of various submittors 
plotted against the world oil price (in- 
dexed on 1983) that those same sub- 
mittors assumed for the year 2000. 


Figure 1-2 suggests that, as would 
be expected, the higher the world oil 
price assumed in the submission for the 
year 2000, the lower is the energy use 


Figure 1-2 


per dollar of GNP, known as energy 
intensity. Italso indicates, however, that 
even for those submittors who had 
broadly similar estimates of future world 
oil prices, there were substantial dif- 
ferences in assessments of the evo- 
lution of energy intensity in Canada. 
The Canadian Petroleum Association 
(CPA), for example, assumed a higher 
world oil price than did Husky/NOVA, 
but the two estimates of energy intensity 
in 2000 are virtually identical. On the 
other hand, the estimate of energy in- 
tensity shown by Shell is substantially 
lower than that assumed by Husky/ 
NOVA despite the fact that the world oil 
price profiles assumed by these two 
companies are broadly similar. 


Energy Intensity and World Oil Price in the Year 2000 
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Figure 1-3 illustrates that, although 
projections of oil supply from Western 
Canada tend to rise as the projected 
price increases, a number of sub- 
missions containing major differences 
in forecast world oil prices nevertheless 
supplied projections of oil supply that 
were very similar. This, no doubt, re- 
flects the differing assessments of 
geological potential among submittors. 


The ranges of plausible projections 
for demand and supply for energy 
shown in this report should be in- 
terpreted as reflecting our best judg- 
ment of the boundaries within which 
demand and supply seem mostlikely to 


Figure 1-3 


fall over the projection period, taking 
account of all sources of uncertainty, 
given the information available at this 
time. 


In constructing our estimates, we 
have sought to incorporate as much 
information as possible using a variety 
of analytical tools and informed judg- 
ment. Thus, while our estimates have, in 
many cases, been generated using 
comprehensive _ statistical models, 
these results have been modified in 
light of descriptive analysis and _ in- 
formed judgment based in part on ex- 
tensive discussions with representa- 
tives of the energy community. 
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Report Outline 


The report that follows first outlines 
the underlying assumptions used in 
constructing the projections. Chapter 2 
explains the Reference Case energy 
pricing assumptions, and the range of 
prices used to evaluate sensitivity, as 
well as the demographic and macro- 
economic assumptions. 


Total energy demand is examined in 
Chapter 3 for each consuming end use 
sector and Chapter 4 assesses the ex- 
tent to which end use demand seems 
likely to be met by different energy 
sources, including the likely contribu- 
tion of alternative energy forms such as 
biomass and solar. 


Having established likely domestic 
demand levels, the report then exam- 
ines, on an individual energy commod- 
ity basis, the ability of domestic energy 
sources to satisfy projected demand. 
Chapter 5 examines the implications of 
the demand for electricity on generat- 
ing capacity, energy production and 
possible surpluses available for export. 
Chapter 6 discusses natural gas re- 
serves and deliverability and the ability 
of supply to meet forecast domestic 
requirements, as well as projected ex- 
ports. Chapter 7 examines the reserves 
and productive capability of light and 
heavy crude oil in terms of domestic 
refinery feedstock requirements. The 
supply and supply/demand balance of 
natural gas liquids is discussed in 
Chapter 8, while Chapter 9 deals briefly 
with coal supply and demand. 


Chapter 10 contains a summary of 
the sources and uses of primary ener- 
gy. The final chapter, Chapter 11, sets 
out our major conclusions. 
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CHAPTER 2 


ENERGY PRICING AND MACROECONOMIC ASSUMPTIONS 


Energy supply and demand are in- 
fluenced by numerous factors some of 
which relate to a particular energy form 
and others of which are pervasive. 
Among the latter, the prices of energy 
commodities relative to each other and 
to other goods and services, and the 
level of economic activity, are critical. 
Because assumptions aboutlevels and 
changes in these variables exert their 
influence across all energy forms and 
all end use sectors, we outline in this 
chapter our assumptions about the 
path of energy prices and economic 
activity and its distribution across in- 
dustries and regions. 


Movements in the price of a com- 
modity relative to those for other goods 
and services exert their effect by induc- 
ing substitution away from the com- 
modity whose price has risen. Because 
the response to price changes fre- 
quently involves a switch from one form 
of capital equipment to another (be it a 
furnace in a house or a production pro- 
cess in industry), the response of ener- 
gy demand to price tends to occur 
relatively slowly over time and is, as a 
consequence, less immediately ob- 
vious than the impact on energy de- 
mand of achange in economic activity. 
The latter exerts its influence directly; a 
change in the level of production of 
goods and services translates quickly 
into a change in the end use energy 
required. 


Our analysis is concerned more with 
assessing the longer-run trends dis- 
cernible in energy markets than with 
predicting the most likely year-to-year 
path for energy supply and require- 
ments. Our Reference Case is one of a 
number of plausible paths and there will 
be year-to-year fluctuations in the un- 
derlying variables, such as prices and 
GNP, and in energy market variables 
that our analysis does not and is not 
intended to capture. The band of 
plausibility that we have identified for 
energy supply and demand reflects the 


uncertainties associated with a wide 
range of factors. To assess the likely 
width of this band we have been aided 
by an assessment of the impact on 
supply and demand of alternative, high 
and low paths for energy prices, princi- 
pally world oil prices, and for real GNP. 


Sections 2.1 and 2.2 outline the 
assumptions we have used with re- 
spect to domestic energy prices and 
world oil prices and Section 2.3 exam- 
ines our assumptions about the evolu- 
tion of demographic and economic 
activity factors. 


2.1 Domestic Energy Prices 


Energy prices faced by end users 
are conditioned by many varying fac- 
tors depending on the type of fuel used: 


* Theprices of refined petroleum prod- 
ucts at point of delivery are heavily 
influenced by international crude oil 
prices, by domestic pricing and taxa- 
tion policies, by the costs of transpor- 
tation to refining centres, and by 
refining and distribution costs. 


¢ The wholesale price for natural gas 
that enters into interprovincial trade, 
east of the Alberta border, is set by 
the federal government under the 
provisions of the Energy Administra- 
tion Act, while the price for gas pro- 
duced ina province for sale and final 
consumption within that province 
falls under the jurisdiction of the cor- 
responding provincial government. 
Wholesale prices across Canada 
also include federal taxes and the 
costs of transportation to the dis- 
tributor. Prices to end users in- 
corporate, in addition, the costs of 
distribution and may vary across 
users, depending on utility pricing 
practices and other government 
policies. An example to this effect is 
the recent agreement between the 
federal and Alberta governments on 
a price incentive plan designed to 
maintain and expand sales of Alberta 


gas in industrial markets east of 
Alberta in the next three years. 


¢ Electricity prices are conditioned by 
the costs of construction, generation, 
transmission and distribution, and by 
federal and provincial government 
regulations. Prices are determined 
by provincial and local authorities 
and may vary across end users 
according to utility pricing practices. 
In recent years, for example, utilities 
in Quebec, Ontario and British Col- 
umbia have introduced incentive 
pricing schemes designed to in- 
crease sales of electricity to industrial 
users in those provinces. 


In conducting the analysis for this 
report, we have assumed that existing 
federal and provincial policies relating 
to the pricing and taxation of crude oil, 
petroleum products, and natural gas 
will remain in force over the projection 
period. This assumption implies that the 
refinery acquisition cost of crude oil will 
be a volume weighted average of con- 
ventional old oil at 75 percent of the 
world price and of new oil at full world 
price ona quality equivalent basis. As a 
result, average domestic crude prices 
over the projection period remain within 
arange of 90 to 95 percent of the cost of 
imported crude of similar quality. 


This assumption also implies that, in 
markets east of Alberta, the wholesale 
price of natural gas will remain in the 
long term at approximately 65 percent 
of the refinery acquisition cost of crude 
oilon an energy equivalent basis. Inline 
with current provincial policy, the 
wholesale price of natural gas in British 
Columbia is gradually increased to a 
target level of 65 percent of the energy 
equivalent cost of crude oil at the Van- 
couver refinery gate by 1990. Beyond 
1990, we have assumed that the gas/ 
oil price ratio remains at 65 percent. For 
Alberta, we assumed that the 
wholesale price of gas remains, over all 
of the projection period, at about 40 
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percent of the Edmonton refinery 
acquisition cost of crude oil on an ener- 
gy equivalent basis. 


Assumptions concerning — future 
electricity prices are more prob- 
lematical. Prices will be heavily in- 
fluenced not only by the costs of exist- 
ing and new additions to capacity and 
by provincial regulations, but also by 
utility pricing mechanisms designed to 
dispose of existing surplus capacity 
and to keep electricity competitive with 
other fuels. The price scenario adopted 
for this report reflects utilities’ stated 
intentions about rate increases in the 
medium term and assumes essentially 
constant real prices over the long run. 


The implications of the assumptions 
described above for the relative prices 
of different energy fuels at the end use 
level are discussed in Chapter 4 of this 
report. 


2.2 World Oil Prices 


The extraordinary oil price increases 
triggered by the Arab oil embargo of 
1973-74 and by the Iranian revolution of 
1978 set in motion a number of de- 
velopments that are having enormous 
repercussions on international oil mar- 
kets and, more generally, on world en- 
ergy markets and the world economy. 


The ten years that have elapsed 
since the first price shock can be di- 
vided into two distinct periods: a) the 
years between the first and second oil 
price shocks, 1973-1979, character- 
ized by the dominance of world oil 
production and trade by the Organiza- 
tion of Petroleum Exporting Countries 
(OPEC), and b) the period from the 
second oil price shock to the present, 
characterized by a dramatic decline in 
world oil demand. 


The realization by consuming na- 
tions, in the wake of the Arab oil embar- 
go of 1973-74, that oil could be used by 
key producers not only as a means to 
pursue the fulfilment of their economic 


aspirations but also of political goals, 
led to widespread apprehension about 
the security of critical OPEC supplies. 
These fears were compounded by the 
fact that growth in world oil demand 
resumed at a brisk pace as the world 
economy emerged from the 1974-75 
recession. Such demand behaviour 
seemed to confirm the view, widely held 
at the time, that oil demand tends to be 
very responsive to fluctuations in eco- 
nomic activity but very insensitive to 
changes in oil prices. 


Thus, the perception that, in a world 
characterized by dwindling and _in- 
secure sources of oil supply, oil produc- 
tion could not be expected to keep 
pace with the rapidly expanding de- 
mand resulting from a growing world 
economy, led most analysts to an- 
ticipate a continuing trend towards 
sharply higher oil prices in the long run. 


Rising world prices, and expec- 
tations that they would continue to in- 
crease in the future, led in turn to 
systematic efforts to reduce the depen- 
dence of consuming nations on ex- 
pensive and insecure sources of oil 
supply. Many countries introduced ex- 
tensive programs to promote energy 
conservation and substitution away 
from oil and large investment projects 
were undertaken to develop alternative 
energy sources. 


The world economy had not fully 
absorbed the first price shock when the 
second wave of large price increases 
occurred in 1979-80. The price in- 
creases further improved the econom- 
ics of developing non-OPEC sources of 
energy supplies, accelerated the shift 
away from energy-intensive goods and 
services, and led to renewed efforts to 
conserve energy and substitute other 
energy forms for oil. The second shock 
also helped to push the world economy 
into the deepest recession since the 
Depression of the 1930s. 


The net result of these developments 
was a sharp reversal in the trend of 
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world oil demand. Between 1979 and 
1983, oil Consumption in industrial 
countries dropped by about 20 percent 
and remained virtually flat in develop- 
ing nations. 


The structural and cyclical reduction 
in demand for petroleum which oc- 
curred, led to a substantial change in 
the world energy mix in which oil in 
general, and OPEC oil in particular, 
steadily lost ground. OPEC’s share of 
world oil trade was further reduced by 
the attempts of a number of non-OPEC 
oil exporters to capture an increasing 
share of a shrinking market. Between 
1979 and 1983 OPEC production fell by 
some 40 percent, and by 1983 it repre- 
sented only one-third of total world pro- 
duction, compared with over one-halfin 
1973. Over the same period, OPEC's 
share of world trade in oil declined to 
some 60 percent from about 90 percent 
in 1973. 


As a result of these changes, oil in- 
creasingly became the marginal fuel 
among all energy forms and OPEC the 
marginal supplier of the marginal fuel in 
world energy markets. 


The steady erosion of OPEC's market 
share, at a time when several of its 
members were facing severe fiscal and 
external deficits or large military ex- 
penses, forced the organization to cut 
its prices by five dollars in March 1983 
and to contro! production to keep 
prices above market-clearing levels. 


In addition to the world oil surplus, 
large surpluses in natural gas and 
electricity emerged in North America 
and a number of Western European 
countries. 


Our analysis was conducted on the 
premise that future oil prices will be 
driven by both demand and supply 
factors. We have not attempted to take 
supply disruptions into account, not be- 
Cause we think they will not occur, but 
because their timing and impact are 
virtually impossible to foresee. 
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The purpose of the analysis is to at- 
tempt to find a plausible range for oil 
prices over the long run. We do not 
attempt to develop a forecast of likely 
prices year by year. These will be heavi- 
ly influenced by variations in demand 
stemming from cyclical fluctuations in 
economic activity, shifts in inventory be- 
haviour, changes in the weather, and 
other short-term factors. 


The demand for oil will depend onthe 
course of world economic growth and 
on the extent to which the enormous 
price increases of the past decade in- 
duce a permanent reduction in the 
amount of oil consumed per unit of 
economic activity, income or produc- 
tion. The supply of oil depends on the 
future profile of discoveries outside 
OPEC and, within OPEC, on the atti- 
tudes of member countries about their 
production and pricing policies. These 
attitudes are, in turn, conditioned by 
their revenue needs, their productive 
capacities, and on political devel- 
opments in the Middle East. 


Strongly influenced by the events of 
recent years, market observers have 
shifted the emphasis in their analyses of 
future oil prices to the demand side of 
the equation. Given the state of today's 
markets, it is hardly surprising that 
views on oil prices over the remainder of 
the decade tend to be conditioned 
more by expectations about the evolu- 
tion of demand than of supply. 


The submissions made to the Board 
as part of this update show that there is 
asubstantial range of opinion about the 
likely course of world oil prices. Figure 
2-1 shows the range of assumptions 
used. For the remainder of the 1980s, 
projections varied from price declines 
of two percent per year in real terms to 
increases averaging three percent per 
year. Beyond 1990, projections ranged 
fromconstant real prices to increases of 
up to five percent per year. Individual 
submittors’ projections are summa- 
rized in Appendix 2, Table A2-1. Clear- 


ly, reasonable people can differ signifi- 
cantly in theirassessment of the relative 
strengths of the supply and demand 
factors determining prices. 


Submittors who expected renewed 
upward pressure on prices tended to 
be influenced by an optimistic view of 
world economic growth, especially 
about growth in developing countries. 
On the other hand, others were less 
certain about the potential for real 
prices ever regaining the ground lost in 
the past two years. Their profiles are 
predicated on the assumption that the 
link between energy demand and eco- 
nomic growth will be much weaker than 
ithas been in the past. It was generally 
agreed, however, that it is extra- 
ordinarily difficult to assess the extent to 
which Saudi Arabia, the swing pro- 


Figure 2-1 
World Oil Prices 


ducer, would be willing to increase pro- 
duction in response to higher demand. 


In our view, the most plausible price 
profile to use for the next four years is 
one in which: 


¢ The official selling price of OPEC 
marker crude remains constant in 
nominal terms through 1984 and 
1985 at its current level of $U.S. 29 
per barrel. 


¢ For 1986 and 1987, the price of the 
marker crude remains constant in 
real terms at its 1985 level (i.e., that 
the price rises at the rate of inflation in 
1986 and 1987). 


This view reflects the assumption that 
the world oil market will be character- 
ized by excess supply for some time to 
come: 
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¢ The market currently has excess 
capacity of some 10 to 12 million 
barrels per day. 


¢ World economic growth is likely to be 
moderate on average over the next 
few years as governments in the in- 
dustrialized world act to prevent a 
resurgence of inflation, the United 
States attempts to resolve the conflict 
between its monetary and fiscal 
policies, and the developing world is 
restrained by limited growth in its 
exports which, inturn, implies contin- 
ued difficulty on the part of many 
countries in servicing their external 
debt. 


¢ The world still has some way to go 
before it completes its adjustment to 
the 1979-80 price shock, so that de- 
mand for energy in general and oil, in 
particular, will be weaker than it has 
historically been relative to GNP. 


Over the longer run, supply factors 
increasingly come into play. Current 
assessments suggest that we can ex- 
pect only modest growth in supplies of 
non-OPEC oil. Thus, as time goes on 
OPEC's contribution to world oil trade is 
likely to increase and world oil demand 
is likely to press increasingly against 
productive capacity. As a conse- 
quence, there is likely to be a long-run 
tendency for oil prices to rise faster than 
inflation. 


Table 2-1 
World Oil Prices 


(Official Price of Arab Light 34° API) 


A combination of lower-than- 
historical rates of world economic 
growth in the long term and a slow but 
steady reduction in oil use per unit of 
output suggests, however, that pres- 
sures on world oil prices are not likely to 
be excessive. Large increases in world 
prices are not, in our view, likely to be 
sustainable for long periods; they 
would induce supply and demand re- 
sponses which would, inturn, cause the 
increases to be short-lived—as demon- 
strated by recent experience. 


These considerations suggest that a 
reasonable long-term scenario to use in 
our Reference Case is one in which oil 
prices rise at arate of some two percent 
in excess of the rate of inflation in the 
1990s and beyond. We would be hard 
pressed to defend our choice of two 
percent against an alternative which 
projected, for example, a rate of in- 
crease of one percent per year. We 
would not, however, find it difficult to 
defend our preferred case against one 
which projected significantly higher in- 
creases. 


While this Reference Case rep- 
resents, for us, the most plausible pro- 
file for world oil prices at this time, we 
recognize that others analyzing the fac- 
tors in play can and do arrive at signifi- 
cantly different conclusions, witness 
the wide range of assumptions used by 


Average Annual 
$U.S. 1983 Per Barrel Growth Rates — Percent 
1983 1990 2005 1983-1990 1990-2005 
High Price 29.54 35.00 50.00 25 2.4 
Reference Case 29.54 28.00 38.00 —0.8 2.0 
Low Price 29.54 26.00 28.00 =| 48" 0.5 


Source: Table A2-1, Appendix 2. 


submittors. We deem it prudent, there- 
fore, to assess the impact on energy 
markets of a range of not unlikely cases 
for world oil prices. Because the sub- 
mittors to this inquiry represent a broad 
cross-section of the energy communi- 
ty, it is reasonable to adopt the upper 
and lower bounds of the range formed 
by the views of submittors as high and 
low price scenarios delimiting a band of 
plausible outcomes.” 


Table 2-1 shows the rates of change 
in world oil prices implied by those high 
and low cases, as well as for our Refer- 
ence Case. 


2.3 Demographic and 
Macroeconomic 
Assumptions 


The long-run growth of the Canadian 
economy will be determined by two 
sets of factors: 


* The rate of growth and quality of the 
labour force and of the capital stock. 


¢ Anumber offactors that influence the 
extent to which our capacity to pro- 
duce is in fact used. 


The first set of factors determines the 
potential productive capacity of the 
economy. The rate of growth and qual- 
ity of the labour force depend es- 
sentially on the rate of growth in the 
population and the extent to which the 
population of working age participates 
in the labour force. In turn, the rate of 
growth and the quality of the capital 
stock, together with the quality of the 
labour force and the nature and extent 


‘) In establishing the range formed by the views of 
submittors, the price profile used in the Friends of the 
Earth submission was excluded because it was pre- 
pared at a time (1980) when few, if any, analysts 
expected a significant decline in world oil prices in 
real terms. Thus, the assumption used by the Friends 
of the Earth does not capture the decline in real terms 
experienced by world oil prices in 1982 and 1983 
and, as a result, tends to overstate substantially the 
level of real prices over the projection horizon. 
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of technological progress, determine 
the growth path of productivity, i.e., the 
amount of goods and services pro- 
duced per worker. 


It is virtually certain that the rate of 
growth in the labour force will be slower 
in the future than it has been in the past 
two decades. The population of work- 
ing age has been growing at a con- 
siderably slower pace and, though 
labour force participation rates have 
been rising, this is unlikely to be suf- 
ficient to offset the decline emanating 
from a slower rate of growth in popula- 
tion. The prospects for productivity 
growth are much less certain. Pro- 
ductivity in Canada, after rising at aver- 
age annual rates of about 2.5 to 3 per- 
cent per year in the 1950s and 1960s, 
has more recently increased at a sub- 
stantially slower rate. 


We assumed that population growth 
will continue on a downward trend over 
the projection horizon. This reflects the 
view that the total fertility rate will stay 
significantly below the replacement 
level of 2.1 children per female of child- 
bearing age, and that net immigration 
will remain at the average level of about 
70 000 persons per year recorded in 
recent years. As a result, Canada’s 
population by the year 2005 is pro- 
jected to attain a level of about 29 mil- 
lion, an increase of about four million 
over the present level. 


Two driving forces behind the strong 
growth experienced by the labour force 
inrecent years have been the coming to 
working age ofthe post-war baby boom 
and the dramatic increase in the num- 
ber of women seeking jobs outside the 
household. Most analyses concerning 
labour force participation rates expect 
continuing increases in the participa- 
tion of women inlabour markets, though 
at a slower pace than witnessed in re- 
cent years. This, combined with moa- 
est increases in male participation 
rates, would suggest that, in the future, 
we are likely to see more moderate 


growth in the aggregate participation 
rate than has occurred in the past. 


Slower growth in population, com- 
bined with moderate increases in the 
total participation rate, results in labour 
force growth slowing from about 1.8 
percent per year in the remainder of the 
1980s to about 1 percent in the 1990s 
and beyond, compared with an aver- 
age rate of 2.8 percent in the last ten 
years. 


We have assumed that productivity 
growth will recover part way from its 
very low level of recent years but that it 
will not regain the relatively high rates of 
the 1960s. There remain great uncer- 
tainties surrounding the causes of the 
recent productivity decline. It can be 
attributed in part to the relatively weak 
growth of demand in the post-1973 pe- 
riod, however it seems that deeper 
seated factors were at work as well. 


In the Reference Case, we assumed 
that the trend growth rate in labour pro- 
ductivity will average some 1.5 percent 
per year over the projection period, 
compared with assumptions of 1.6, 1.2 
and 1.1 percent per year used by Data 
Resources, Informetrica and the In- 
stitute for Policy Analysis of the Univer- 
sity of Toronto respectively. Many un- 
certainties surround the future pros- 
pects for productivity growth. In the 
long run, labour productivity is in- 
creasingly dominated by technological 
change, an area that is very difficult to 
assess and project with a reasonable 
degree of confidence. 


In summary, we have assumed that 
over the next two decades the average 
rate of potential output growth, rough- 
ly measured by the trends in labour 


) Data Resources of Canada, Canadian Review 
Spring 1984. 
Informetrica, Workshop 1-84, April 1984. 
Institute for Policy Analysis, University of Toronto, 
Policy Study No. 84-2, April 1984. 


(3) Potential output measures what the economy could 
produce on a sustainable basis using available pro- 
ductive resources. 


force and productivity growth, will be 
somewhat lower than that which oc- 
curred in the 1960s and 1970s, of the 
order of 3 percent per year compared 
with 4.5 to 5 percent per year. 


At the present time, the Canadian 
economy is operating at a level signifi- 
cantly lower than its potential capacity 
for production, so that over the next few 
years it has the ability to grow at a rate 
significantly in excess of the long-run 
potential growth rate. 


Although the recovery from the 1982 
recession has been significant in Cana- 
da, and more substantial in the United 
States, there is considerable uncer- 
tainty as to whether the improvement in 
economic activity will continue to be 
rapid enough in this country over the 
medium term to close the gap between 
capacity and actual production and 
employment. 


Governments in all of the industri- 
alized world are concerned about a 
resurgence of inflation and are, as a 
consequence, reluctant to see eco- 
nomic activity expand at too rapid a 
pace. Interest rates in the United States 
are, at the time of writing, high and 
rising, influenced by the policy stance 
of the Federal Reserve Board and by 
concerns about the implications of the 
large longer-run budget deficits in that 
country. Moreover, rising protectionism 
among industrial countries combined 
with extremely large international in- 
debtedness are severely hampering 
the prospects for growth in the develop- 
ing world. There is, therefore, consider- 
able doubt as to whether external de- 
mand, reflected in demand for Cana- 
dian exports, will continue at its recent 
strong pace. Growth in Canadian 
domestic demand, on the other hand, 
has been erratic at best in the past year 
and there are few signs as yet that 
business investment in plant and 
equipment is recovering. 


For all of these reasons, it seems 
prudent to adopt the assumption that 
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economic growth will be moderate in 
Canada over the next few years. In our 
Reference Case we have adopted the 
assumption that growth will average 
3.4 percent per year to 1990. Under this 
scenario, the Canadian economy 
would still be operating somewhat short 
of its capacity to produce by the end of 
the decade. For the 1990s and beyond, 
we assumed a trend growth rate in real 
GNP of 3 percent per year. 


Submittors’ views about future eco- 
nomic activity differed appreciably 
both in terms of the pace and pattern of 
GNP growth over time. Several sub- 
mittors assumed average annual rates 
of growth of 3 percent or more through- 
out the projection horizon but anumber 
of them expected a less buoyant 
growth performance, at rates in the 
neighbourhood of 2.5 percent per year. 
Similarly, some submittors assumed a 
growth path weaker in the 1980s than in 
the 1990s, while others expected rel- 
atively robust gains in the remainder of 
the 1980s proceeding at a somewhat 
Slower pace in the 1990s and beyond. 
Individual submittors’ projections are 
summarized in Appendix 2, Table A2-2. 


Recognizing the possibility of a 
medium-term growth path weaker than 
that of the Reference Case we have 
assessed the implications for energy 
demand of economic growth in Cana- 
da at rates averaging some 2 percent 
per year over the remainder of the 
1980s, proceeding at somewhat faster 
rates in later years. We have also as- 
sessed the implications for energy de- 
mand if economic growth were to pro- 
ceed at a significantly faster pace in the 
1980s and to approach capacity pro- 
duction by 1990. Thus, our high growth 
Scenario has economic activity grow- 
ing atrates averaging some 4.5 percent 
per year through 1990 and 3.2 percent 
per year thereafter (Table 2-2). 


The use of energy in production pro- 
cesses is unevenly distributed across 
industries. Although goods produc- 


Table 2-2 
Growth in Real GNP 
Average Annual 
$1983, Billions Growth Rates — Percent 
1983 1990 2005 1983-1990 1990-2005 
High Growth 389 529 848 45 Se 
Reference Case 389 490 763 3.4 3.0 
Low Growth 389 447 676 2.0 2.8 


Source: Table A2-2, Appendix 2. 


tion currently represents some 29 
percent of total output in Canada it 
accounts for about 32 percent of the 
energy consumed in the country. 
Moreover, within the goods producing 
sector, almost two-thirds of the energy 
used is concentrated in mining, iron 
and steel, pulp and paper and chemi- 
cal industries, which make up only 
some 16 percent of goods production. 
It is evident, therefore, that energy de- 
mand can be powerfully affected if 
there is a shift in the distribution of out- 
put towards or away from the energy 
intensive industries. 


During the 1970s service industries 
grew at a faster pace than those pro- 
ducing goods, so that the share of 
goods-producing industries declined 
from 35 percent of total output in 1971 to 
29 percent in 1983. The speed at which 
the mix of industrial output will change 
in the future is uncertain. It will depend 
on demographic, economic and tech- 
nological factors and on government 
policies. 


“ The definition of goods production used in our pro- 
jections of energy demand excludes the output of 
agriculture, fishing, trapping and of electric power 
and gas distribution utilities, while the definition of 
service production excludes the output of transporta- 
tion, storage and communications. Because of data 
problems or technical considerations, the energy 
demands of these industries are either treated sepa- 
rately, for example transportation, or allocated to one 
of the other major energy consuming sectors. 
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If it is difficult to determine a reason- 
able aggregate growth path for the 
economy, it is even more difficult to 
know what to assume about the dis- 
tribution of that growth. Currently, there 
is widespread concern about the future 
of the traditional resource-based, ex- 
porting industries in Canada. Some an- 
alysts believe that because of deep- 
seated structural problems, these in- 
dustries are in a period of decline. Oth- 
ers argue that the current state of affairs 
is more a reflection of the fact that these 
industries bore the brunt of the 1981-82 
recession and that, as they introduce 
labour and energy-saving innovations, 
they willin time resume their traditionally 
substantial role. 


Submittors generally assumed a 
continuing trend towards a service- 
oriented economy, though significant 
differences of opinion on the speed and 
extent of the transition were evident. 
Thus, for example, while some foresee 
a substantial shift away from goods 
production taking place over the next 
20 years, others argued that in Canada 
any such shiftis likely to be gradual and 
spread over a longer time horizon than 
in countries less dependent on re- 
source-based, export-oriented indus- 
tries. 


We have assumed that the goods- 
producing part of the economy will sus- 
tain its position relative to total output 
perhaps moderately increasing its 
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share. This partly reflects the view that 
the problems of basic manufacturing 
industries are more short-run and cyc- 
lical than longer-run and structural. It 
also reflects the assumption that declin- 
ing rates of growth in population would 
imply a more slowly growing service 
sector than we have recently seen. It is 
entirely possible, though, that the im- 
pact of population change would be 
more on the nature of the services de- 
manded than on the quantity. 


The pattern of energy use in Canada 
is also importantly influenced by the 
regional pattern of economic activity 
and growth. 


Important changes have occurred in 
the regional distribution of economic 
activity in Canada in recent years. Most 
notable was the relative strength of the 
western provinces in the years follow- 
ing the energy price increases of the 
1970s. In the past two years, however, 
there has been atendency for growth to 
shift back towards central Canada. In 


line with most submittors who provided 
information about their expected re- 
gional distribution of activity (Appendix 
2, Table A2-3), we assumed that there 
would be a resumption of a shift in 
activity towards the West and, to some 
extent, towards the Atlantic provinces. 
We have assumed that increased ex- 
ploration and development of East 
Coast offshore energy resources would 
support more buoyant growth in the 
Atlantic region than has previously oc- 
curred. In the West, relatively stronger 
growth is expected to occur, spurred 
by a revival of oil sands projects, con- 
struction of heavy oil upgrading facili- 
ties, and the expansion of the railway 
network in response to higher freight 
rates (Table 2-3). 


The requirement for energy by end 
users clearly depends on a number of 
factors related to the growth and dis- 
tribution of production of goods and 
services. While itis likely that the path of 
aggregate economic activity will be the 
dominant factor, it is critical to recog- 
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Table 2-3 
Total Real Domestic Product 


Average Annual Growth Rates - 
Percent 


1983- 1990- 

1990 2005 

Atlantic Canada Ghat Sha 

Quebec S0) DE]. 

Ontario oul Pali 

Prairies Gio 33 
British Columbia 

and Territories 3.8 35 

Canada oo 2.9 


Source: Table A2-3, Appendix 2. 


nize that the profile for energy demand 
can vary significantly depending on 
what assumptions are made with re- 
spect to the industrial and regional dis- 
tribution of economic activity. 
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CHAPTER 3 


END USE ENERGY DEMAND 


Energy is used to satisfy a variety of 
end uses: 


« Space heating and cooling in build- 
ings. 

¢ Lighting 
homes. 


and appliance use in 


« Process heat and power for ma- 
chinery in industry. 


¢ Motive power for transportation vehi- 
cles. 


* The manufacture of products for di- 
rect use by consumers and as mate- 
rials in the further production of final 
goods. 


Because the factors determining the 
amount of energy used for each of 
these purposes differ, itis convenient to 
discuss end use demand in terms of 
distinct sectors of the economy: 


« Energy used in households and 
farms is included in the residential 
sector. 


* The commercial sector includes all 
service producing industries except 
transportation. It includes govern- 
ments and educational and health 
care institutions. 


The industrial sector comprises most 
of the goods producing industries. 
The use of hydrocarbons to produce 
petrochemical products, asphalt 
and other miscellaneous products is 
treated separately and termed non- 
energy uses. 


« Energy used in transporting goods 
and services and people is aggre- 
gated into the transportation sector. 


In 1983, energy use was distributed 
across these groups of activities as 
shownin Table 3-1. Allenergy forms are 
used to some extent in each of the 
residential, commercial, and industrial 
sectors. The transportation sector uses 
refined petroleum products almost ex- 
clusively and non-energy uses operate 
on the basis of natural gas, natural gas 
liquids (NGL) and crude oil. 


This chapter assesses the prospects 
for total energy use, all energy forms 
taken together, in each sector, for the 
country as a whole. Chapter 4 consid- 
ers how this total end use demand has 
been and is likely to be distributed 
across regions and across the different 
energy forms. Subsequent chapters 
consider primary demand for energy 
by fuel and in total. Primary demand, as 
distinct from end use (or secondary) 
energy demand, includes intermediate 
use of energy to generate electricity or 
produce steam, as well as energy used 
in supplying final consumers with their 
requirements. 


Developments over the past two de- 
cades are best characterized by three 
sub-periods: 


¢ The period fromthe early 1960s up to 
1973 was characterized by stable 
and low energy prices and rapid 
growth in economic activity. Corres- 
pondingly, end use demand for ener- 
gy increased very rapidly throughout 
the period, especially in the services 
producing part of the economy. 
There was an enormous increase in 
building to provide all kinds of ser- 


Table 3-1 
Distribution of End Use Energy 
Demand, 1983 


Shares- 

Petajoules Percent 

Residential 1266 20 
Commercial 819 16 
Industrial 2030 Se 
Transportation 1701 26 
Non-Energy 592 9 
Total 6407 100 


vices to a rapidly growing popula- 
tion. Moreover much of the construc- 
tion was in large buildings, requiring 
the installation of electricity-using 
equipment, such as elevators, and 
greatly expanded use of ventilating 
and air conditioning equipment. 


¢ In 1973-78 there were extraordinary 
increases in real energy prices, and 
economic activity grew at a more 
moderate rate (a moderation caused 
in no small measure by the energy 
price shock of 1973). These factors 
tended to moderate energy de- 
mand; growth in end use require- 
ments slowed considerably by com- 
parison with the preceding period. 


The period 1978-82 was character- 
ized, on average, by negligible 
growth in real economic activity and 
by a further substantial increase in 
real energy prices. This period was, 
of course, dominated by the great 
recession of 1982. Between 1980 
and 1982 end use demand including 
transportation demand declined by 
eight percent. Indeed, end use ener- 
gy demand in 1982 was only margi- 
nally above the level ithad reached in 
1977. 


¢ The recent recession had an es- 


pecially strong impact on energy de- 
mand in the goods producing in- 
dustries and in the transportation 
sector of the economy. In the in- 
dustrial and transportation sectors 
energy demand declined by 11.6 
and 11.1 percent respectively be- 
tween 1980 and 1982. 


Succeeding sections of this chapter 
outline our views on the likely course of 
end use energy demand in the various 
sectors over the projection period. All of 
these projections reflect our views that: 


¢ There is likely to be considerable 
further energy conservation, re- 
flected in continuing declines in the 
intensity of energy use, for some 
years to come (Figure 3-1). 
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¢ This conservation occurs despite the 
fact that the energy price profile used 
in our Reference Case shows no in- 
creases, in real terms, until the 
1990s. 


It is useful, therefore, to outline the 
rationale for this view at the outset and to 
review briefly the extent to which con- 
servation has already occurred. 


In both commercial and residential 
sectors energy intensity has declined 
substantially since 1973. The contrast 
between the pre and post embargo 
periods is particularly striking in the 
commercial sector, where the intensity 
of energy use had increased dramati- 
Cally in the 1960s and early 1970s. The 
intensity of energy use in the industrial 
sector has remained virtually constant 
since the early 1960s. Unlike the num- 
bers for other sectors, those for industry 
do not suggest any marked change in 
the intensity of energy use before and 
after 1973. The stability in the aggre- 
gate industrial energy intensity indexis, 
as discussed below, the net result of 
large but offsetting changes. 


In the transportation sector, the de- 
cline in energy use per car has been 
quite marked since 1973, as consum- 
ers purchased more fuel efficient, 
smaller cars, and as they travelled less. 
The intensity of energy use in transport- 
ing goods, onthe other hand, is current- 
ly similar to levels experienced in the 
early 1960s, as efficiency improve- 
ments have been only marginal. 


Underlying our view that there re- 
mains considerable scope for con- 
servation at existing energy prices is 
the premise that, while there is some 
scope for energy use to respond quick- 
ly to price increases through the im- 
plementation of housekeeping mea- 
sures such as turning down thermo- 
stats, the speed and extent of con- 
servation is governed by the rate at 
which capital equipment is replaced. 
Such equipment is long lived and can 


Figure 3-4 


Energy Intensity by Sector (1962 = 100) 
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be expensive to replace or refit before 
the end ofits usefullife. Inthe residential 
and commercial sectors, for example, 
the extent of energy use depends on 
the insulation characteristics of dwell- 
ings and buildings, the nature of fur- 
naces and the energy efficiency of ap- 
pliances. 


Many of the buildings, appliances, 
industrial equipment and motor vehi- 
cles currently in use were put in place in 
the years before energy prices had 
risen dramatically. As a consequence, 
their energy efficiency is relatively low. 
Even though new capital equipment 
being put in place embodies a much 
more efficient energy using technolo- 
gy, its impact on energy use will occur 
gradually over arelatively long period. It 
follows that it will be some time yet 
before we have completed our adapta- 
tion to energy price increases that have 
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already occurred. Thisis not to suggest 
that conservation is independent of fu- 
ture price increases. Figure 1-2 in 
Chapter 1 shows that, as would be 
expected, there tended to be a relation- 
ship between the energy price profiles 
used by submittors and their projected 
intensity of energy use. 


3.1. Residential 


In addition to prices, residential de- 
mand for energy is driven by growth in 
the number of households and real per- 
sonal disposable income as well as by 
consumer preferences. The former 
affects the extent to which the housing 
stock will increase and, as a conse- 
quence, the demands for energy for 
space heating and basic household 
appliances. Income growth also in- 
fluences spending on what may be 


re  ——————— Ne 


termed discretionary appliances. The 
influence of energy prices — past, pres- 
ent and future — is pervasive, affecting 
as they do the structural characteristics 
of housing and the energy efficiency of 
space heating and other appliances. 


Table 3-2 summarizes recent and 
prospective rates of growth in key varia- 
bles influencing household energy de- 
mand, as well as past developments in 
end use energy demand and our as- 
sessment of its future Course. 


It is highly likely that residential de- 
mand for energy will grow much more 
slowly over the next 20 years than it has 
in the past: 


¢ |tis virtually certain that the number of 
households will grow ata much more 
modest rate than ithas since the early 
1960s, by about one percent per 
year compared with past increases 
of about three percent, reflecting the 
slowdown in population and labour 
force growth. 


¢ Under our assumptions about pro- 
ductivity and labour force growth, 
real income will grow more modestly 
than it did in the 1960s and early 
1970s. 


* The energy efficiency of households 
is likely to improve over time as the 
proportion of new, more energy effi- 
cient, houses in the housing stock 
gradually increases and as greater 
use is made of more energy efficient 
space heating and other appliances. 


The evidence suggests that there is 
considerable scope for conservation at 
existing energy prices, but this will take 
place gradually as old appliances are 
replaced with more efficient new ones 
andas the housing stock is increasingly 
comprised of retrofitted and new dwell- 
ings. 

Our Reference Case assumes that 
energy use in the residential sector will 
amount to some 1460 petajoules in 
2005, an increase of only 12 percent 
over the 1983 level. 


Table 3-2 
Energy Demand by Households 
Average Annual Growth Rates 


(Percent) 

1962-73 
Households 2.8 
Real Income per Household ad 
Real Energy Price 0.4 
End Use Demand 2.8 
Demand per Household —0.4 
Levels 

1973”) 
End Use Demand Zon 
(Petajoules) 

Demand per Household 196 


(Gigajoules) 


“) Normalized for weather. 


Table 3-3 
Index of Energy Intensity in 
Households 


Comparison of Submittors’ 
Views 
(1983 = 100) 

1990 2000 
Shell 90 82 
Petro-Canada 102 96 
Gulf 97 95 
TCPL 98 93 
Imperial 87 79 
Friends of the Earth = 49 
NEB 88 86 


3.2 Commercial 


This category comprises all service 
industries in the economy except trans- 
portation; it includes energy use by 
such diverse enterprises as corner 
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1973-83 1983-90 1990-2005 
3.0 15 1.0 

0.3 13 ses 

ae 21m 0.2 

0.6 -~0.5 1.0 
4 ={9 0.0 
1983) 1990 2005 
1304 1262 1461 
154 135 134 


grocery stores, hospitals, banks, and 
consulting engineers. Since data are 
available only by aggregate energy use 
in the commercial sector, we cannot 
assess in detail the source of energy 
demand. 


Energy use in commerce grew very 
rapidly in the 1960s but increases have 
moderated in recent years as growth in 
output among service industries has 
slowed and the intensity of energy use 
has declined. 


We have projected economic growth 
in this part of the economy to be some- 
what slower in the future than it has 
beenin the past, reflecting the impact of 
a more slowly growing population. 
There will not be the same need in years 
to come to increase the institutional in- 
frastructure (such as educational and 
health care institutions) as there was in 
the past. Some have argued, however, 
that, as the population ages, the mix of 
institutions will change, requiring furth- 
er development. 


—_—_—_—_——__————————————— 


Although our economic projections 
imply a more slowly growing service 
economy in the future, its rate of growth 
will still be substantial as declines in the 
growth of health and educational in- 
stitutions are offset to some degree by 
an increase in other services. It seems 
likely, for example, that there will be 
fairly strong growth in business ser- 
vices comprising what many have 
called the information economy. 


We have assumed amodestcontinu- 
ing decline in energy intensity in the 
commercial sector, reflecting the as- 
sumption of some retrofitting of existing 
buildings, continued housekeeping 
conservation and the assumption that 
new construction and equipment will 
be more energy efficient than the exist- 
ing stock. The evidence is that the ener- 
gy efficiency of new office buildings 
currently being constructed is dramati- 
cally improved over that of buildings 
constructed in the 1970s. It has been 
estimated, for example, that today’s 
state of the art buildings consume 
about 100 kilowatt-hours per square 
metre per year compared with some 
500 kilowatt-hours per square metre 
per year in the average building con- 
structed in the 1970s. Although these 
improvements are dramatic, they will 
not have a commensurate effect on 
energy intensity because of the very 
long life of existing buildings. 

Our projections for total energy de- 
mand and for energy intensity in the 
commercial sector are shown in Table 
3-4. We project growth in energy de- 
mand to be some 2 percent per year for 
the rest of this decade and close to 2.5 
percent per year in subsequent years to 
2005. 


3.3 Industrial 


For our purposes we define the in- 
dustrial sector of the economy to in- 
clude all goods producing industries 
with the exception of agriculture, elec- 
tric utilities, and the petrochemical in- 
dustry. 


Table 3-4 
Commercial Energy Demand 
Average Annual Growth Rates 


(Percent) 
1962-73 
Commercial RDP So) 
Real Energy Price —2.0 
End Use Demand 9.4 
Intensity 3.4 
Levels 
1973 
End Use Demand 762 
(Petajoules) 
Intensity 16.1 
(Megajoules per $1971) 


Within the industrial sector, the use of 
energy is highly concentrated among a 
small subset of industries. Figure 3-2 
shows the distribution of energy use 
among sub-sectors . Almost two-thirds 
of industrial use occurs in the mining, 
iron and steel, pulp and paper, and 
industrial chemicals industries, which 
together account for only 16 percent of 
industrial output. 


Table 3-5 


Intensity of Energy Use by Industry 


Pulp and Paper 

lron and Steel 
Industrial Chemicals 
Mining 

Forestry 
Construction 

Other Manufacturing 


Total Industry 


‘) Megajoules per 1971 dollar of industrial output. 
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1973-83 1983-90 1990-2005 

3.1 27 Zi 

5.4 —-0.5 0.2 

0.7 2.2 2.4 

—2.3 —0.5 —0.3 

1983 1990 2005 
819 955 1363 

12.8 12.4 11.9 


In aggregate there has been virtually 
no change in the intensity of energy use 
since 1978. If, however, one views a 
switch from oil and gas to wood wastes 
as conservation, then the intensity of 
energy use in industry has declined by 
as much as four percent. In individual 
industries, however, the experience 
has been extraordinarily diverse as in- 
dicated in Table 3-5. 


Energy Intensity") Percent Change 
1978 1982 
462 516 2 
312 310 —1 
238 301 26 
67 76 13 
34 36 8 
8 6 —30 
35 33 —6 
60 60 1 


A 


Figure 3-2 


Energy use in the Industrial Sector, 1982 


CONSTRUCTION 
& FORESTRY 


3% 


CHEMICALS 
6% 


2000 PETAJOULES 


Source: Statistics Canada 


Catalogue Number 57-003 


There have been substantial de- 
clines in intensity, for example, in the 
construction industry and in other man- 
ufacturing, but large increases in in- 
dustrial chemicals and in mining. Using 
a more disaggregated approach, the 
Task Force on the Canadian Industrial 
Program of Energy Conservation 
(CIPEC) reported substantial energy 
conservation between 1972 and 1982 
in the industrial processes covered by 
the program. 


Given the concentration of energy 
use among a small number of industry 
sub-groups and the diversity of their 
experience to date, the prospects for 
industrial energy use need to be as- 
sessed by examining key groups in 
some detail. Such an assessment 
would include, in addition to the pros- 
pects for industry growth, an examina- 


tion of the likely capital investment pro- 
file and the energy using characteris- 
tics of new equipment. Increasing 
attention is being paid to this area by 
energy market analysts. 


Our assessment of the evidence, in- 
cluding discussions with submittors 
who had assessed the industrial de- 
mand for energy in some detail, is that 
there is a considerable potential for 
further improvement in energy intensity 
and that we have only begun to see the 
impact of the recent energy price in- 
creases. Business fixed investment in 
Canada has, since 1981, been at very 
low levels. As investment spending 
grows in the future, industry will be put- 
ting in place machinery and equipment 
that is much more energy efficient than 
that which it replaces. The electric 
motors on the market today for ex- 
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ample, are much more efficient than 
were those manufactured a few years 
ago. Further, energy costs relative to 
total production costs have risen dra- 
matically in recent years for all indus- 
tries and, in future, the choice of in- 
dustrial processes will be much more 
sensitive to their energy using charac- 
teristics than they have been inthe past. 
For example, thermo-mechanical pulp- 
ing processes are being considered for 
use in the pulp and paper industry as a 
much more energy efficient technology 
than current processes for producing 
pulp. Moreover, the evidence suggests 
that the cogeneration of electricity with 
steam in large industrial plants is cur- 
rently economically feasible and can 
be expected to increase significantly. 


Reflecting these factors we project 
that energy demand in the industrial 
sector will grow at a rate considerably 
lower than that projected for industrial 
output. Whereas our projection of eco- 
nomic activity suggests that output in 
the industrial sector will rise at an aver- 
age annual rate greater than 4 percent 
in the years to 1990 (Table 3-6), we are 
projecting growth in energy demand 
more than a full percentage point lower 
per year. Industrial energy demand in 
our Reference Case is projected to be 
some 3450 petajoules by the year 2005, 
an increase of some 70 percent above 
its estimated 1983 level. This reflects 
the relatively strong growth path which 
we have projected for industrial output; 
energy intensity is projected to decline 
over the same period by some 20 per- 
cent. 


3.4 Non-Energy Use of 
Hydrocarbons 


Petrochemical and other non-energy 
uses of hydrocarbons amounted to 
about 590 petajoules in 1983. Over two- 
thirds of this use was for petrochemical 
production and, of the remaining 208 
petajoules, about one half was used in 
the production of asphalt (Table 3-7). 
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Table 3-6 
Industrial Energy Demand 
Average Annual Growth Rates 


(Percent) 
1962-73 
Industrial RDP 6.0 
Real Energy Price —0.8 
End Use Demand yy 
Intensity —0.8 
Levels 
1976 
End Use Demand 1980 


(Petajoules) 
Intensity On 
(Megajoules per $1971) 


) Growth since 1976. 


Table 3-7 
Non-Energy Uses 
(Petajoules) 
1973 
Petrochemicals 
Natural Gas 93 
Oil 82 
NGL a 
Total Petrochemicals 174 
Asphalt 138 
Other Non-Energy Uses 102 
Total 414 


The world petrochemical industry is 
characterized at present by large ex- 
cess supply stemming both from a 
slackening rate of growth in demand 
(resulting partly from the large in- 
creases in product prices in the 1970s) 
and the substantial expansion of 
capacity in Canada and abroad in re- 
cent years. 


1973-83 1983-90 1990-2005 
0.2 4.1 3.3 
6.6 fe 72 
0.4) 26 2.4 
0.5" eats -0.9 

1983 1990 2005 
2030 2422 3454 
59 54 47 
1983 1990 2005 
233 331 372 
98 76 76 
53 126 166 
384 533 614 
112 129 166 
96 113 148 
592 775 928 


Petrochemical feedstock use _ in 
Canada has more than doubled in the 
decade since 1973. Most of the in- 
crease has occurred in the use of natu- 
ral gas, and significant amounts of NGL 
are now being used, whereas none 
were used in the early 1970s. There has 
been only a marginal increase in the 
amount of oil used as feedstocks. 
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Demand for petrochemical products 
recovered in 1983 and can be ex- 
pected to continue to grow with world 
economic activity, albeit at rates lower 
than those that have occurred in the 
past. On the supply side, the prospect 
exists for a substantial expansion in 
production in the Middle East. Accord- 
ingly, the prospects for the Canadian 
industry and, correspondingly, its ex- 
pansion plans are considerably more 
modest than they were even two years 
ago. Projections of petrochemical feed- 
stock demand are particularly un- 
certain: 


¢ The future of the industry in Eastern 
Canada, primarily oil-based, will be 
heavily influenced by federal govern- 
ment decisions on the recommenda- 
tions of the recently published Petro- 
chemical Industry Task Force Re- 
port. This Task Force recommended 
market responsive pricing for fuel 
and feedstocks, and government as- 
sistance for the oil-based petroche- 
mical industry in Eastern Canada to 
enable use of alternative feedstocks. 
The federal government has_ in- 
dicated that it would consider assist- 
ing oil-based producers to achieve 
feedstock flexibility. It has not 
changed feedstock pricing policies. 


The timing of new plants assumed 
to come on stream and announce- 
ments with respect to additional 
plants or the re-activation of deferred 
construction plans will be heavily in- 
fluenced by both the domestic and 
international environment, which in 
turn will be affected by the extent to 
which new production capacity is 
constructed in other areas of the 
world, particularly the Middle East. 


We are projecting significant growth 
in petrochemical demand for feedstock 
concentrated in natural gas and NGL. 
Our projections assume that the use of 
oil will decline as the petrochemical 
industry in Eastern Canada partially 


converts from oil to the use of NGL as 
alternative feedstock. 


In the years to 1990, the demand for 
NGLis driven by the start-up this year of 
an additional ethane-based ethylene 
plant in Alberta and the assumed in- 
creasing use of NGL as feedstock in 
substitution for oil. Further increases 
inethane requirements are projected in 
the mid-1990s, when an additional 
ethylene plant is assumed to come on 
stream. 


Growth in demand for natural gas as 
a feedstock is more gradual than that 
for NGL. We assume that four new 
ammonia plants will be constructed 
during the projection horizon, only one 
of which is firm (currently being con- 
structed by C-I-L Inc. in Ontario). In 
addition, we assume that one further 
methanol plant comes on stream in 
1990. 


Demand for asphalt increased rapid- 
ly at an average annual rate of seven 
percent between 1962 and 1973, re- 
mained relatively stable from 1973 to 
1978, and declined between 1978 and 
1982. In 1982 alone, asphalt demand 
declined by more than 15 percent, 
reaching its lowest level in 10 years. 
With an improved economy in 1983, 
however, asphalt consumption in- 
creased by 3.4 percent, the first in- 
crease since 1979. 


Economic recovery will provide 
some impetus to growth in the demand 
for asphalt, but various factors are likely 
to result in moderate growth during the 
projection horizon: moderate activity in 
new road construction, the use of com- 
puterized control programs for road 
building and repairs, the recycling of 
old asphalt and the use of other materi- 
als in the asphalt mix. 


Other non-energy uses include the 
demand for lubricating oils and 
greases, petroleum coke, naphtha 
specialties, and other non-energy pe- 
troleum products. Lubricants and 


greases account for about 40 percent 
of this combined total. The demand for 
these products as a group is projected 
to increase at an average annual rate of 
two percent during the forecast period. 


Our projections for non-energy use of 
hydrocarbons are summarizedin Table 
3-7. Growth in petrochemical feed- 
stock demand is particularly marked in 
NGL and to a lesser degree in natural 
gas, offset by a modest decline in the 
use of oil. 


3.5 Transportation 


Next to the industrial sector, the 
transportation sector is the largest con- 
sumer of energy, which in this case 
consists virtually entirely of oil-based 
products. Some 80 percent of the ener- 
gy used in transportation is consumed 
by road vehicles. 


Energy used for transportation grew 
at a rate of about six percent per year in 
the 1960s andearly 1970s, slowedtoan 
average annual rate of just over three 
percent between 1973 and 1978 and, 
since then, has declined at a rate of 
about one percent per year. In the road 
segment this slowing rate of growth was 
the combined result of several factors: 


¢ There was a gradual slowing in the 
rate of growth in new vehicle sales. 
Indeed in the years since 1978 new 
sales declined at an average rate of 
four percent per year. 


¢ The share of small cars in new car 
sales increased from 49 percent in 
1978 to 75 percent in 1982; it current- 
ly stands at about 60 percent. 


¢ Asaresultofthe changing mixofcars 
and improved fuel efficiency stan- 
dards, the average fuel efficiency of 
the automobile stock has increased 
by close to four percent per year 
since 1978. 


¢ In the truck fleet, the proportion of 
more efficient, diesel powered vehi- 
cles, has been increasing. 
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We are projecting a further marginal 
decline in energy used in road trans- 
portation through 1990 with very mod- 
est growth recurring subsequently. Un- 
derlying this projection is the assump- 
tion that energy demand for use in auto- 
mobiles will continue to decline moa- 
erated by an increase in fuel use by 
trucks. 


For automobiles our views are con- 
ditioned by a number of considera- 
tions: 


¢ Though we assume that new car 
sales will pick up considerably from 
recent levels, they are likely to be 
constrained by modest growth in 
household income and by recent in- 
creases in the real cost of operating 
cars. We estimate that the real cost of 
operating an automobile has risen by 
about 20 percent since 1980. 


¢ Our projected growth in new car 
sales is not much greater than the 
assumed scrappage of existing 
vehicles, so that the car stock grows 
by only about one percent per year 
for the remainder of this decade 
compared with about four percent 
per year in the years between 1962 
and 1983. 


¢ We assume faster rates of growth in 
the car stock in the 1990s but that 
sales will be constrained both by the 
slowing rate of growth in numbers of 
households and by increasing sat- 
uration of the market. 


In our view the share of small cars in 
new car sales is likely to continue to 
increase, rising from a share of 60 
percent in 1983 to 70 percent by the 
mid-1990s. 


¢ The sales-weighted fuel efficiency of 
new car sales is assumed to increase 
substantially, by some 6 percent per 
year, in the years 1984 and 1985 as 
the United States Environmental Pro- 
tection Agency's Corporate Average 
Fuel Economy standards are im- 


plemented. Improvements in fuel 
efficiencies after that date are more 
speculative in nature and we have 
assumed, somewhat arbitrarily, that 
the average fuel efficiency of new 
models would increase by 2.5 per- 
cent per year until 1990 and by about 
0.5 percent per year in the following 
decade. These assumptions, com- 
bined with the projected shift to- 
wards smaller models, imply an in- 
crease in the average efficiency of 
the car stock of close to 4 percent per 
year in the years to 1990, and of 
about 2 percent per year from 1990 to 
2005. 


With respect to all of these factors, 
there were considerable differences of 
opinion among submittors. On fuel 
efficiencies, for example, assumptions 
ranged from an improvement of about 
50 percent by 2000 relative to 1983 
levels (Shell) to a 25 percent improve- 
ment (Gulf). These numbers compare 
with our assumption that there would be 
about a 40 percent improvement by the 
year 2000. 


We are projecting a reversal of the 
recent decline in total energy use by 
trucks in the remaining years of this 
decade, followed by stronger growth in 
the 1990s. The projection reflects the 
offsetting effects of higher growth in the 
truck stock, and improvements in fleet 
fuel efficiency of about two percent per 
year. 


The share of diesel fuel used in trucks 
is projected to continue to increase, asit 
has for some years now. We have the 
share of diesel fuel in road sector ener- 
gy demand rising from some 16 per- 
cent in 1983 to about 26 percent in 
2005. 


In our view the energy used in road 
transportation is likely to continue to 
consist overwhelmingly of gasoline and 
diesel fuel. It seems probable that there 
will be increasing use of propane and 
compressed natural gas (labelled NGV 


— natural gas for vehicles) and that 
these conversions will mainly occur in 
commercial fleets. The share of pro- 
pane and NGV in road sector energy 
demand is projected to rise to about 
5 percent by 2005, a small share, 
although a considerable increase over 
the current level of 0.3 percent. 


Use of energy in air transportation 
increased dramatically through the 
1960s and 1970s, but the industry has 
now matured and future growth is pro- 
jected to be negligible in the years to 
1990 and modest thereafter (about 2.5 
percent per year). This reflects the view 
that: growth in passenger kilometres 
will be modest, partly as a result of the 
impact of telecommunications on busi- 
ness travel; load factors will continue to 
rise; and aircraft fleet fuel efficiencies 
will improve at a rate of about 2 percent 
per year. 


Both Air Canada and CP Air ob- 
served in their submissions that con- 
tinuing improvements in energy effi- 
ciency in air transportation were likely, 
reflecting the implementation of such 
measures as engine modifications to 
existing aircraft, replacement of old air- 
craft by new, more energy efficient 
fleets, and improved air traffic control 
procedures. 


There is considerable uncertainty 
about the impact on energy demand of 
deregulation of the air industry. In- 
creased competition could lead to the 
use of more fuel efficient aircraft, but this 
could be offset by increased travel to 
perhaps a wider range of destinations. 


Rail and marine transportation cur- 
rently account for about five percent 
each of transportation energy demand. 
Given our projected growth path for the 
economy, energy used in these sectors 
can be expected to grow apace. We 
are not confident, however, that we 
have adequately accounted for the im- 
pact of the recent revisions to the 
Crow’s Nest Pass grain freight rates. 
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The new measures will significantly in- 
crease the capacity of the rail system, 
and hence energy use could be some- 
what greater than we have projected. 


Rail electrification on a major scale 
seems unlikely; the high cost of rail 
electrification and uncertainty with re- 
spect to government financial assis- 
tance have made railway companies 
unwilling to make firm commitments to 
electrification. 


Figure 3-3 illustrates the changing 
distribution of energy use in the trans- 
portation sector. 


3.6 Total End Use Energy 
Demand 


Our Reference Case projection of 
total end use energy demand in Cana- 
da is summarized in Figure 3-4. Al- 
though growth in total end use demand 
gradually picks up over the next 25 
years Itremains, inour Reference Case, 
significantly slower than occurred inthe 
years before 1978. Total energy use in 
Canada rises under this scenario, from 
a level of about 6400 petajoules in 
1983 to some 9200 petajoules in 
2005, an _ increase of some 
44 percent. Though large in absolute 
terms this growth occurs during a peri- 
odin which we have assumed growth in 
real GNP of some 97 percent. Thus, this 
projection implies a decline in the over- 
all energy intensity of the Canadian 
economy of 27 percent over the projec- 
tion horizon, from 48 megajoules per 
dollar of real GNP in 1983 to 35 mega- 
joules in 2005. 


The strongest growth during the pro- 
jection horizon is projected to occur in 
the industrial and commercial sectors; 
hence their shares of end use energy 
demand, especially that of the in- 
dustrial sector, increase significantly by 
2005. Transportation and _ residential 
demand decline in relative terms and 
non-energy uses continue to account 
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for about ten percent of end use de- 
mand. 
Although our Reference Case 

represents our best assessment of the 


prospective evolution of energy de- 
mand it is only one of a number of 
plausible scenarios. Even abstracting 
from some of the more imponderable 
factors that could affect it there are, as 
we have shown, significant differences 
of opinion among analysts with respect 
to energy prices, economic growth 
and, equally importantly, with respect 
to their assessments of the impact of 
these variables on energy demand. In 
this latter regard, it is interesting to note 
that a study by Data Resources of 
Canada using our assumptions about 
economic growth and energy prices, 
projected end use demand to be about 
ten percent higher in 2005 than our 
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Figure 3-5 
Projections of End Use 


Energy Demand, Canada 
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estimate. Figure 3-5 compares our fore- 
cast of end use energy demand with 
those of submittors. 


Our estimates of the impact on the 
Reference Case of the alternate eco- 
nomic growth and energy price cases 
noted in Chapter 1 are summarized in 
Table 3-8. 


Assuming our alternate growth and 
price tracks are reasonable repre- 
sentations of the likely outer limits of 
those variables, the results suggest that 
economic activity could cause our de- 
mand profile to vary more than would 
prices. 


We have repeatedly expressed the 
view throughout this chapter that our 
Reference Case is predicated on the 
judgment that energy demand in Cana- 
da is likely to be heavily influenced by 
significant and continuing conserva- 


1995 2000 2005 


tion in major energy using sectors. In 
our view, there is some risk that con- 
servation willbe somewhatless than we 
have estimated, and energy demand 
correspondingly higher. Figure 1-2 
suggests, for example, that our pro- 
jected aggregate energy intensity in 


Table 3-8 
Change in Demand from 
Reference Case in 2005 


(Percent) 
High Economic Growth +8 
Low Economic Growth so 
High Energy Price =e 
Low Energy Price +4 
Table 3-9 
Plausible Range for 
Energy Demand 
(Petajoules) 

1990 2005 
High 7480 10300 
Reference Case 7072 9 168 
Low 6 730 8 320 


2000 is somewhat lower than that of 
submittors with similar price assump- 
tions. Accordingly, we have adopted 
an upper bound to our range of energy 
demand which is somewhat higher 
than that suggested by the high growth 
case. Table 3-9 summarizes the result- 
ing end use demand profiles. 


The high end of the range has energy 
demand growing at 2.2 percent per 


Table 3-10 
NEB Projections of Total End Use Energy Demand 
(Petajoules) 
1983 
1981 NEB Report 7393 
1984 S/D Update 6 407 
Percent Difference -13 
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1990 2000 
8 452 10 485 
COT2 8 489 

=16 -19 


year in the period 1983 to 2005, com- 
pared to 1.6 percent in the Reference 
Case and 1.2 percent in the low case. 


The Reference Case projection of 
end use demand is significantly lower 
than that published in the 1981 NEB 
Report as shown in Table 3-10. 


The current projection is lower large- 
ly as a result of the impact of the sub- 
stantial decline in economic activity in 
1982. In addition to the impact of lower 
economic activity on all end uses of 
energy, we now assume that conserva- 
tion will have a much more significant 
impacton demand, despite the fact that 
oil prices are expected to be lower than 
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previously projected. The gradual im- 
pact of much more energy efficient 
plants in the industrial sector of the 
economy, as well as higher fuel ef- 
ficiencies of transport vehicles and a 
greater shift towards smaller cars are 
the main reasons for additional de- 
mand reductions. 
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CHAPTER 4 


END USE ENERGY DEMAND BY ENERGY FORM, BY REGION 


Price and availability of different en- 
ergy forms vary appreciably from one 
region to another. Excluding the trans- 
portation sector, which is virtually all 
oil-based, oil supplies a substantial 
share of demand in Eastern markets; 
hydroelectric resources are abundant 
in Quebec, Manitoba and British Col- 
umbia, and natural gas is heavily used 
in the Western provinces (Table 4-1). 


The use of wood inhome heating and 
in some industrial applications has en- 
joyed a resurgence in recent years in 
the Atlantic provinces and British Col- 
umbia and, to a lesser extent, in 
Quebec. Apart from wood, however, 
energy forms other than oil, gas and 
electricity are used to only avery limited 
extent. 


The sharp rise in the prices of con- 
ventional energy sources in recent 
years and the recognition that many 
conventional sources are non-re- 
newable have led to increased interest 
in, and assessment of, the potential for 
more widespread use of alternative 
forms of energy, many of which are still 
undergoing research and develop- 
ment. 


The next section outlines our views 
on the prospects for increased use of 
such alternative sources of energy 
as wood, solar, and municipal solid 
wastes. Section 4.2 discusses the pro- 
spects for the use of different energy 
forms in non-transportation uses in re- 
gional markets. The chapter concludes 
by summarizing the implications of our 
analysis for the outlook for energy de- 
mand by energy form in Canada. 


4.1 Alternative Energy Forms 


Interest in the potential for increased 
use of alternative energy forms, many of 
them renewable, has ledinrecent years 
toanumber of government programs to 
subsidize research, development and 
demonstration projects and to various 
studies of their technical and economic 
feasibility. One such study, “2025: Soft 
Energy Futures for Canada”, recently 
completed by the Friends of the Earth, 
was submitted for use in the prepara- 
tion of this report. 


We have used this study, along with 
information from a variety of other 
sources, including the federal Depart- 
ment of Energy, Mines and Resources 


Non-Transportation Fuel Shares in Domestic Energy Markets, 1983 


Table 4-1 
(Percent) 

Atlantic Quebec 
Coal 4 2 
Oil 46 34 
Gas — 13 
Electricity 25 40 
Wood 19 9 
Other ) 2 
Total 100 100 


Figures include Yukon and Northwest Territories. 


British 
Ontario Prairies Columbia") Canada 
at 4 1 5 
19 15 16 23 
38 59 25 Bs 
22 16 XS} 25 
5 3 34 10 
5 6 | 4 
100 100 100 100 
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(EMR), the Economic Council of Cana- 
daand the Ontario Ministry of Energy, in 
our assessment of the prospects for 
alternative energy forms outlined be- 
low. 


Assessing the prospects for new en- 
ergy forms is particularly difficult and 
inevitably speculative. In many cases 
the technologies are still in the research 
and development stage, so that any 
assessment of future costs is highly 
speculative and often site specific, 
which precludes its general applica- 
tion. In other cases, technologies are 
already developed, but their high cost 
militates against their widespread use. 
In such cases either rapid increases in 
the prices of conventional fuels, or a 
currently unforeseen cost-reducing 
technological breakthrough is needed 
to make the use of such alternatives 


economically feasible. 


Estimates of the feasibility and likely 
penetration of alternative energy forms 
are critically dependent not only on 
one’s assessment of the likely costs of 
such energy sources, but also on what 
one assumes about the future price 
profile of conventional energy forms. 
Moreover, many studies are conducted 
with a view to determining the social 
desirability (i.e., the desirability from the 
point of view of society as a whole) of 
using particular forms of energy as op- 
posed to determining their potential 
attractiveness to users. 


The evaluation of social desirability is 
based on a comparison of the long- 
term marginal costs of alternative fuels 
in order to choose the use of the least- 
cost alternative. The commercial deci- 
sion of choosing one particular alterna- 
tive energy form, on the other hand, is 
based on existing market prices. Mar- 
ket prices are, however, often based on 
average costs and can also differ from 
social costs because they are affected 
by various taxes and subsidies. It can, 
therefore, be quite rational, from a deci- 
sion maker's point of view, to make a 


choice which is different from the 
socially desirable, least-cost alterna- 
tive. 


The Soft Energy Study submitted to 
Us IS more in the nature of an assess- 
ment of what the outlook for energy use 
in Canada would be if all energy forms 
were priced at their social costs than an 
assessment of what that outlook is un- 
der actual pricing practices. The au- 
thors assumed, for example, that 
electricity would be priced according to 
the costs of installing new generating 
capacity and that Canadian natural gas 
would be priced at its full substitution 
value for oil. Their assumed price pro- 
files for gas and electricity were, as a 
consequence, considerably higher rel- 
ative to the price of refined petroleum 
products than is likely to be the case 
under actual pricing practices. 


Although studies of this kind are a 
most useful, indeed essential, part of 
the process of policy formation, they do 
not provide the kind of information that 
makes it possible to assess the likely 
path of future developments in energy 
markets because prices are not de- 
termined in the way these studies as- 
sume. For a study of the kind in which 
we are engaged, the relevant prices are 
the actual prices that prevail in the mar- 
ket. These differences notwithstand- 
ing, the Soft Energy Study is valuable 
because it brings together and evalu- 
ates a wealth of information on the po- 
tential for energy conservation and on 
the outlook for the costs and technology 
of alternative energy forms. 


In addition to assuming a price de- 
termination process different from that 
which prevails, the authors based their 
analysis on the assumption that world 
oil prices would grow at a very rapid 
rate, much higher than we, or any other 
submittors, assumed. The Canadian oil 
and gas prices assumed in the Soft 
Energy Study for the year 2000 were, 
respectively, some 70 percent and 140 
percent greater than the prices that we 


assumed even in our high price case. 
(The outlook for world oil prices was of 
course, much different when this study 
was initiated several years ago; an ex- 
pectation of continuing price increases 
from existing high levels was generally 
typical of that time.) These two assump- 
tions led them to conclude that a large 
proportion of Canada’s energy needs 
could be supplied from renewable en- 
ergy sources by the year 2000, mostofit 
in the form of liquid and solid fuels 
produced from biomass, primarily 
wood. 


Table 4-2 summarizes the informa- 
tion on the estimated costs of various 
alternative energy forms that we were 
able to gather from a variety of sources. 
The cost estimates included in this 
table, having been gathered from 
numerous sources, embody quite 
different assumptions and were 
constructed according to different 
methodologies. They are intended to 
show only rough orders of magnitude. 
For comparison, we have also included 
the price of Canadian oil assumed by 
the soft energy authors as well as the 
price range we have used in this study. 


These estimates indicate that barring 
technological breakthroughs, and as 
long as an adequate supply of natural 
gas is available at prices which we have 
assumed, it is most unlikely that use of 
active solar energy or of wood gasifica- 
tion and liquefaction will occur in the 
foreseeable future. There does, howev- 
er, appear to be some scope for ex- 
panded use of municipal solid waste, 
wood for combustion, and perhaps 
some peat for combustion, during our 
projection horizon. 


Although the physical potentiai for 
wood production in Canadas large, its 
realization would require much more 
widespread use of intensive forest 
management than is currently prac- 
ticed and its use as an energy formis, in 
our view, likely to be severely con- 
strained by economic factors. Similarly, 
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Table 4-2 
Costs of Energy from 
Alternative Energy Forms“? 


($1983 per Gigajoule) 
Crude Oil at Toronto (year 2000) 
Friends of the Earth 15 
NEB 5-9 
Natural Gas at Toronto (year 2000) 
Friends of the Earth 14 
NEB 3-6 
From Wood (present) 
— Ethanol 19-23 
— Methanol 21 
Active Solar (present) 26-46 
(year 2000) 21 
Municipal Solid Waste (present) 3-9 
Wood — Residential (present) 2-6 
— Industrial (present) 1-4 


(1) These estimates are not directly comparable be- 
cause of the variety of assumptions and metho- 
dologies used in their derivation. 


though the physical resource potential 
of peat is very large, resources tend to 
be in isolated areas, making their 
harvesting and use expensive. A study 
by the Ontario Ministry of Energy” in- 
dicated, however, that peat obtained 
from bogs close to pulp and paper mills 
could be competitive with oil and natu- 
ral gas when used in mills having solid 
fuel firing capacity. 


Further we assume that as the dis- 
posal of municipal solid waste in larger 
urban centres becomes gradually 
more expensive, a greater number of 
steam plants using solid waste as fuel 
will be built adjacent to these centres. 


Thus, our best guess about the out- 
look for alternative energy sources un- 
der our pricing assumptions is that: 


) “Potential Demand for Peat” dated June 1983, 


Figure 4-1 
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¢ There is likely to be modest further 
expansion in the use of wood in 
households mainly in rural areas, to 
120 petajoules in 2005 from about 
100 petajoules in 1983. 


¢ Use of wood waste and pulping li- 
quor in the pulp and paper industry 
will increase marginally from 380 
petajoules in 1983 to about 440 peta- 
joules in 2005. 


¢ Other alternative energy sources are 
likely to continue to contribute a rel- 
atively small proportion (about one 
percent) of the Canadian energy de- 
mand in 2005. Hence we project de- 
mand to be about 100 petajoules. 


Although small in relative terms, our 
projected increase in the use of alterna- 
tive energy forms represents a signifi- 
cant expansion over amounts currently 
in use. 


Figure 4-2 


4.2 I\nterfuel Competition in 
Regional Energy Markets 


Energy use in Canada is con- 
centrated inthe twolargest provinces of 
Ontario and Quebec and is likely to 
continue to be so over the projection 
period (Figure 4-1). Reflecting our 
assumption that growth in economic 
activity in the future will tend to be con- 
centrated somewhat more in the West 
and in the East, our projections show 
some shift in the distribution of end use 
energy demand to those regions. 


Atlantic Region 


In the Atlantic region there has re- 
cently been asignificant shift away from 
oilto electricity and wood. Itis estimated 
that some 17 percent of households are 
Currently using wood as a principal fuel 
and another 23 percent are using wood 


End Use Energy Demand, Atlantic 
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1983 
463 PETAJOULES 


Source: Table A4-1, Appendix 4 


1990 
497 PETAJOULES 
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to supplement other fuels. In the in- 
dustrial sector, oil use has declined 
from 52 percent in 1978 to 33 percent in 
1983, mainly as a result of increased 
use of wood wastes, which currently 
supply some 24 percent of industrial 
requirements. 


We are projecting a continued shift 
away from the use of oil-based prod- 
ucts, a shift that is likely to accelerate in 
the 1990s coinciding with the availabil- 
ity of Scotian Shelf gas (Appendix 4). 
We assume that natural gas will capture 
a significant market share when and 
where it is available. According to the 
Nova Scotia government, surveys have 
indicated a high degree of acceptabil- 
ity of natural gas as an energy source in 
the province. 


We are projecting a continued in- 
crease inthe market share of electricity, 


OTHER 
8% 


2005 
667 PETAJOULES 


particularly in Newfoundland and New 
Brunswick. The prospect for additional 
electricity penetration in industrial use 
is, however, hard to evaluate, depend- 
ing as it does on the extent of further 
expansion and modernization of pulp 
and paper mills. Modernization has 
already led to the use of thermo-me- 
chanical pulping processes that con- 
sume about three times the electricity 
per ton of output compared to kraft or 
chemical pulping processes. 


Wood now enjoys a good degree of 
acceptability in Atlantic markets, and 
we assume continued penetration in 
residential and industrial markets in the 
next few years, assisted by off-oil pro- 
grams. Over the longer term however, a 
levelling in demand, and hence a de- 
clining share, is projected, as easily 
accessible supplies are used up. 


The projected level and distribution 
of end use demand in Atlantic markets 
(including transportation —_ require- 
ments) is shown in Figure 4-2. 


Quebec 


In Quebec, electricity isamajor com- 
petitor in the residential, commercial 
and industrial sectors. Hydro-Québec 
currently has substantial surpluses of 
hydroelectricity that it is actively mar- 
keting domestically and in the United 
States. At the same time, distributors of 
natural gas are promoting increased 
gas use as service areas are gradually 
extended. The result is a head-on con- 
flict, as both fuels attempt to displace 
remaining oil use. 


Considerable uncertainty exists as to 
the outcome of this competition and its 
implications for the shares of natural 
gas and electricity. In our Reference 
Case, we assume that Hydro-Québec 
will be successful in its marketing in- 
itiatives, as it has been in the recent 
past. 


In residential and commercial mar- 
kets, gas distributors and Hydro- 


Québec have been aggressively com- 
peting for conversions from oil. In resi- 
dential markets, for example, Hydro- 
Québec has been very successful in 
selling hybrid (electricity-oil) heating 
systems. It has offered direct financial 
assistance to consumers to cover con- 
version costs over and above those 
paid by the federal government under 
the Canadian Oil Substitution Program, 
and as well is currently pricing electric- 
ity competitively with oil. We assume 
that these practices will continue and 
that they will be successful in disposing 
of surplus electricity. (Table A4-3 in 
Appendix 4, presents our outlook on rel- 
ative energy prices and resulting fuel 
shares.) 


Gas distributors are also offering 
financial assistance to homeowners to 
convert offoil. As aresult, gas is Current- 
ly capturing about half of all con- 
versions in its service area. Over the 
longer run, we assume some decline in 
the degree of gas penetration in exist- 
ing dwellings. In new housing markets, 
electricity currently captures about 80 
percent of potential customers, and itis 
likely that this will continue. 


The industrial sector currently uses 
about half of non-transportation end 
use energy consumed in Quebec. Ac- 
cordingly, it represents a prime market 
for Hydro-Québec and for natural gas 
utilities. As a result of aggressive 
marketing programs on the part of both 
electric and gas utitities, combined with 
federal off-oil incentives, the share of 
the industrial market held by heavy fuel 
oil has been reduced to about 16 per- 
cent from 28 percent in 1978. 


Hydro-Québec initiatives to market 
electricity have included substantial 
financial assistance towards the capital 
cost of converting industrial oil-fired 
boilers to electricity. Discounts of up to 
50 percent are being offered to encour- 
age the use of electricity in plant ex- 
pansions and new plants, and surplus 
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electricity is being priced at 90 percent 
of the price of heavy fuel oil and coal. 


Federal government programs to en- 
courage the use of natural gas in in- 
dustrial markets include contributions 
towards the costs of converting from oil. 
The federal and Alberta governments 
have recently agreed to introduce 
volume-related discounts for a three 
year period. Gas distributors have in- 
troduced programs such as conver- 
sion assistance over and above the 
federal grants from the Industrial Con- 
version Assistance Program, and the 
Quebec government has removed the 
provincial sales tax on natural gas. 


We assume that both electricity and 
natural gas will further penetrate in- 
dustrial markets, mainly at the expense 
of heavy fuel oil. Electricity is projected 
to expand its share more rapidly as a 
result of our assumption that Hydro- 
Québec will successfully dispose of 
current electricity surpluses. Electricity 
use will also increase as the aluminum 
industry grows and perhaps also as a 
result of the introduction of new electric- 
ity-intensive industrial processes. Hyd- 
ro-Québec has suggested, for ex- 
ample, that thermo-mechanical pulp- 
ing processes could be used in more 
than 20 percent of wood pulp produc- 
tion after modernization in this industry 
is complete. 


In the long run, we project a continu- 
ing slow expansion in the electricity 
share in Quebec based onthe assump- 
tion that its competitive position will im- 
prove as gas and oil prices rise (Appen- 
dix 4). This conclusion is, of course, 
contingent on our assumption that 
electricity prices remain constantin real 
terms in the long term. 


Given our projection of growth in total 
end use energy in Quebec, the view of 
interfuel competition outlined above im- 
plies that energy use will be distributed 
across energy forms as shown in Figure 
4-3. 


Ontario 


Considerable competition between 
natural gas and electricity also exists in 
Ontario although it is less intense than in 
Quebec. 


Ontario Hydro has recently initiated a 
series of marketing programs with the 
aim of promoting the wider but wise use 
of electricity. Its objective is to increase 
electricity’s share of end use energy 
demand (excluding non-energy use) 
from 16 percent currently to 20 percent 
by 1990. After 1990, it is expected that 
such marketing efforts would cease in 
order to avoid any requirement for addi- 
tional generating capacity. 


Figure 4-3 


The evolution of fuel shares that we 
have assumed is consistent with the 
achievement of Ontario Hydro’'s 20 per- 
cent objective. Considerable uncer- 
tainty exists, however, since Ontario 
Hydroisstillinthe process of defining its 
marketing program, and we may have 
overestimated the extent of electricity 
use at the expense of oil. 


Ontario households have made a 
major shift away from oil towards natural 
gas and electricity in recent years. In 
1983 only 25 percent of homes were still 
using oil as the principal heating 
source, while 56 percent used natural 
gas, and 16 percent electricity. 


End Use Energy Demand, Quebec 
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Source: Table A4-1, Appendix 4 
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The Government of Ontario pub- 
lishes information on the costs and ben- 
efits to consumers of various space 
heating alternatives. The most recent 
information® indicates that consumers 
can attain considerable savings by 
switching from oil, with natural gas op- 
tions generally involving somewhat 
higher savings than those using 
electricity. 


(2) Ontario Ministry of Energy, The Homeowner's Off-Oil 
Heating Conversion Decision, the Costs and Bene- 
fits, 1983 Edition. 


OTHER 
WOOD 4% 


“i 


2005 
1850 PETAJOULES * 


The price assumptions used for that 
analysis are similar to those used in our 
work, and accordingly, we assume that 
Ontario consumers will continue to 
switch away from oil mainly to natural 
gas and, to alesser extent, to electricity 
and wood (Appendix 4). The rate of 
conversions may be slower than in the 
recent past, however, if soft oil prices 
continue. Over the longer term, we pro- 
ject continued penetration by electricity 
as a result of an improved competitive 
outlook, and growth in electricity con- 
sumption for appliance use. 


In industrial markets, considerable 
uncertainty exists about the pro- 
spective evolution of fuel shares. There 
were substantial differences among 
submittors’ projections of the industrial 
fuel distribution. In the recent past, 
electricity, steam from nuclear plants, 
wood wastes and coal have all gained 
share at the expense of both heavy fuel 
oil and natural gas. In fact, the share of 
heavy fuel oil has been cut in half since 
1978, and currently retains only six per- 
cent of the market. 


We assume that in the next few years, 
some discounting of electricity prices 
will occur consistent with Ontario Hy- 
dro’s efforts to market surplus power on 
an interruptible basis. In addition, the 
recently negotiated volume-related 
discounts for natural gas will apply over 
the next three years. Prices for interrup- 
tible natural gas and electricity are very 
similar and, while we assume that both 
of these initiatives will serve to further 
expand the shares of gas and electric- 
ity, we find it difficult to assess the likely 
gains of each fuel, particularly since 
there is only limited room for further 
movement away from oil. 


Other marketing initiatives on the part 
of Ontario Hydro may also be im- 
plemented. The direct process heating 
market (metal melting for example), 
where electrical technologies can pro- 
vide such advantages as efficiency im- 


provements and better control, is one 
area where programs to increase 
electricity use may well be undertaken. 


Given our outlook for energy prices 
and Ontario Hydro’s marketing §ini- 
tiatives, we assume that electricity will 
increase its share of industrial markets, 
rather than remaining flat or declining, 
as various submittors have assumed. 
We also project further penetration by 
natural gas, supported by initiatives by 
the federal and Alberta governments 
and by marketing strategies on the part 
of natural gas utilities. 


With respect to competition from 
coal, we have assumed that natural gas 
would not suffer any significant load 
loss, although submittors indicated that 
some conversion to coal by cement 
plants has recently occurred. In our 
view, environmental concerns, as well 
as equipment and handling costs, will 
outweigh the significant price advan- 
tage offered by coal. 


We do not expect heavy fuel oil to 
play a major role in the future. Ontario's 
traditional surplus of heavy fuel oil has 
declined significantly due to refinery 
rationalization. Several submittors in- 
dicated that they felt the surplus could 
grow over time as a result of the use of 
lower quality crude and increased 
throughput, with correspondingly high- 
er yields of heavy fuel oil. For our part, 
we assume that heavy fuel oil supply will 
continue to decline as a result of up- 
grading and further refinery rationaliza- 
tion, and that in the event there are 
surpluses, they would tend to be ex- 
ported. However, many large industrial 
plants have dual fuel capability, and 
given the right pricing and availability 
conditions, industrial use of heavy fuel 
oil could be higher than we have 
assumed. 


End use energy demand by fuel 
resulting from our analysis of the pros- 
pects for interfuel competition in Onta- 
rio is summarized in Figure 4-4. 
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Prairie Provinces 


Energy use in the Prairie provinces is 
dominated by the use of natural gas, 
although hydroelectricity has grown 
significantly in Manitoba in recent 
years. In residential markets, for ex- 
ample, 26 percent of homes in Man- 
itoba now use electricity as their prin- 
cipal heating fuel. Such penetration has 
been fostered by a freeze in the rates 
charged by Manitoba Hydro from 1978 
to 1983. Natural gas also continues to 
do well in new housing markets even 
though it no longer offers a substantial 
price advantage over electricity. The 
competitive position held by natural 
gas is expected to improve somewhat 
in the next few years, but to gradually 
deteriorate over the long term. Hence, 
we see natural gas maintaining its 
share of residential markets in the re- 
mainder of this decade, but declining 
slowly in the 1990s as the share of 
electricity slowly increases. 


In Manitoba industrial markets, gas 
distributors indicated that a substantial 
load loss had occurred in recent years, 
partly as a result of plant closures. Con- 
sistent with such closures and with the 
increasing competitiveness of electric- 
ity, the share of natural gas declined 
from about 37 percent in 1978 to 30 
percent in 1983. Electricity has gained 
during this period, and is expected to 
continue to do so in the future, as its 
competitive position improves under 
our pricing assumptions. 


In Saskatchewan, natural gas has a 
substantial price advantage over other 
energy forms and has a large share of 
residential, commercial and industrial 
markets. In its submission, the Govern- 
ment of Saskatchewan indicated that 
the Saskatchewan Power Corporation 
is expanding the gas distribution sys- 
tem to rural markets, and this is ex- 
pected to increase the share held by 
natural gas at the expense of oil. We 
assume that natural gas will retain its 


dominant position in residential, com- 
mercial and industrial markets over the 
forecast period, so that demand Is de- 
termined by the outlook for de- 
mographic and economic growth and 
for conservation. 


Natural gas is also used extensively 
in Alberta, where it currently supplies 
about 65 percent of non-transportation 


Figure 4-4 


end use requirements. As in Saskatch- 
ewan, natural gas is likely to continue to 
be the predominant fuel in the residen- 
tial, commercial and industrial sectors. 
We assume, however, that electricity 
will continue to penetrate industrial mar- 
kets. This reflects the view expressed 
by the Electric Utility Planning Council 
of Alberta (EUPC) that electricity will be 
used more extensively in industries 
such as natural gas processing and 
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reprocessing plants as well as oil sands 
plants. The extent of electricity penetra- 
tion is uncertain, however, and we do 
not project as rapid growth in electricity 
demand as does EUPC. 


Our projection of the size and dis- 
tribution of end use energy demand 
including transportation requirements 
in the Prairie provinces is summarized 
in Figure 4-5. 
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British Columbia, Yukon and 
Northwest Territories 


Energy use in British Columbia is 
more evenly distributed among the dif- 
ferent energy forms than in other re- 
gions; gas and electricity each supply 
some 25 percent of non-transportation 
end use energy and wood about athird. 
The Yukon and Northwest Territories, 
however are heavily dependent on the 
use of oil, and this situation is not ex- 
pected to change in the foreseeable 
future. 


Figure 4-5 


Construction of anatural gas pipeline 
to Vancouver Island is currently under 
active consideration by the govern- 
ment of British Columbia. Our pro- 
jections assume that a natural gas pipe- 
line to Vancouver Island will be con- 
structed in 1986 and that, as a conse- 
quence, there will be increased use of 
natural gas mainly at the expense of oil. 
In the event that this pipeline does not 
go ahead, the share of end use demand 
held by natural gas is expected to be 
about two percentage points lower in 
2005 than that shown in Figure 4-6. 


End Use Energy Demand, Prairies 
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Although the British Columbia gov- 
ernment has adopted a policy of gra- 
dually increasing the price of natural 
gas to 65 percent of parity with crude oil 
by 1990, this occurs over a period when 
real increases in electricity prices are 
also expected. Hence the price of gas 
relative to electricity remains fairly con- 
stant. Beyond 1990 our assumption of 
constant real electricity prices implies a 
gradual improvement in the competi- 
tive position of that energy form 
(Appendix 4, Table A4-3). 
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Although we are projecting a con- 
tinuing increase in the natural gas share 
of residential markets, partly as a con- 
sequence of our assumption about the 
Vancouver Island pipeline, the in- 
crease in gas use will be limited. This is 
anticipated because gas already has a 
very large share of the market (about 56 
percent of households currently use 
gas) and because we project consider- 
able energy conservation among 
households. 


In industry there has been a con- 
siderable switch from heavy fuel oil to 


Figure 4-6 


wood wastes and pulping liquor in re- 
cent years as a result both of the price 
increases in oil and natural gas and of 
the implementation of federal govern- 
ment programs such as the Forest In- 
dustry Renewable Energy Program. 
Wood wastes supply about one-half of 
all industrial energy used in British Col- 
umbia at present. 


We are assuming increased electric- 
ity penetration in British Columbia in- 
dustrial markets as aconsequence of a 
shift towards electricity intensive ther- 
mo-mechanical pulping processes 


End Use Energy Demand, B.C., Yukon and N.W.T. 


1983 
859 PETAJOULES 


Source: Table A4-1, Appendix 4 
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and of the electricity price discounts to 
industry of some 30 percent currently 
being offered by B.C. Hydro. 


The natural gas share of industrial 
markets is more problematical. We 
have assumed a significant increase, 
partially as a result of the assumed 
conversion of local industry on Van- 
couver Island from heavy fuel oil to gas 
after 1986. It is far from certain, howev- 
er, that the combination of rising natural 
gas prices in British Columbia and the 
continuing availability of heavy fuel oil 
from the Pacific Northwest will be con- 


OTHER 


2005 
1302 PETAJOULES 
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ducive to as much use of natural gas in 
industry as we have assumed. 


Figure 4-6 shows projected end use 
demand by fuel in British Columbia, the 
Yukon and the Northwest Territories. 


4.3 Total End Use Demand by 
Fuel 


Our assessments of the regional out- 
looks for end use demand of the differ- 
entforms of energy collectively imply an 
evolution in the distribution of fuel use in 
Canada as shown in Table 4-3, and 
depicted graphically in Figure 4-7. 


The sharp decline in the oil share 
from 59 percent in 1973 to 43 percent in 
1983, is projected to continue, drop- 
ping to 31 percent of end use energy 
demand by 2005. Correspondingly, the 
shares of natural gas and electricity 
increase significantly. By the end of the 
projection horizon, oil and natural gas 
comprise about equal proportions of 
end use energy in Canada. Oil is used 
overwhelmingly in transportation, its 
use as aheating fuel being assumed to 
be marginal by 2005. We show a small 
increase in the use of alternative forms 
of energy resulting from our assump- 
tion that the economics related to their 
use, combined with our assumed price 
profile for conventional energy, would 
‘not be conducive to rapid expansion. 


A comparison of our projected fuel 
shares in 2000 with those of major sub- 
mittors is shown in Table 4-4. All have 
assumed movements in the same di- 
rection—less oil, more gas and electric- 
ity. However, there are significant dif- 
ferences in the extent of the shift away 
from oil and views of the extent to which 
expansion will occur in natural gas and 
electricity. 


Our assessment of the sensitivity of 
the fuel share distribution to alternative 
assumptions about world oil prices and 
economic growth (Table 4-5) suggests 
that: 


¢ refined petroleum product demand 
is the most sensitive to variations in 
both variables; 


* economic growth affects gas and 
electricity use about equally; 


the impact of oil prices on electricity 
demand is very small. 


The low impact of oil prices on 
electricity demand results from offset- 
ting effects. Changes in oil prices affect: 


Table 4-3 


End Use Energy Demand by Fuel 


* total energy demand, because they 
change the average price of energy 
in general relative to prices of other 
goods and services; 


¢ the distribution of demand among 
fuels because they affect the prices 
of oil and gas relative to electricity. 


A rise in oil prices, for example, re- 
duces the demand for total energy, 
thereby reducing the demand for all 


Petajoules Shares-Percent 

1983 2005 1983 2005 
Oil 2113 2750 43 31 
Gas 1573 2857 25 31 
Electricity 1161 2211 18 24 
NGL 25 288 2 3 
Coal 283 376 4 4 
Steam 57 22 1 — 
Renewables 484 664 ik 7 
Total 6407 9168 100 100 
Table 4-4 
End Use Energy Shares in 2000"? 
(Percent) 

Oil Gas Electricity Other 

Dome-Low 40 28 — — 
Gulf 36 27 23 14 
Husky/NOVA 41 29 19 11 
Imperial 29 30 24 kad: 
Petro-Canada-Base 32 31 27 10 
Shell 35 31 20 14 
NEB 31 31 23 15 


“ Most submittors did not project energy demand beyond the year 2000. 
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fuels including electricity, but at the 
same time it reduces the relative price 
of electricity, causing its share of a 
smaller energy pie to increase. 


Our assessment of the likely upper 
and lower bounds of demand for each 
energy form in 2000 is shown in Table 
4-6. Estimates provided by major sub- 
mittors are included for comparison. 


In comparison to our projection of 
end use demand in the 1981 NEB Re- 
port, oil demand is considerably lower 
now and throughout the forecast hori- 
zon, as shown in Table 4-7. 


Lower projected requirements for oil 
are anticipated in allend use sectors, as 
a result of off-oil programs, lower eco- 
nomic growth, and additional im- 
provements in the efficiency of oil use in 
the industrial and transportation sec- 
tors. The decline in demand for natural 
gas is not significantly different from 
that for total end use demand. The 
change in the projected use of electric- 
ity is minimal, however, reflecting the 
marketing of surplus electricity by 
electric utilities which has already oc- 
curred, and whichislikely tooccurinthe 
future. 


Table 4-5 : 
Change in Demand from Reference Case in 2005 
(Percent) 
Oil Gas 
High Growth is 11 
Low Growth 14 =o 
High Price 212 = 
Low Price 9 6 
Table 4-6 
Total End Use Demand in 2000 
(Petajoules) 
Oil Gas 

NEB — High 2980 2820 

— Reference 2630 2591 

— Low 2320 2400 
Amoco — 2530 
Dome — Low Sian SVT E 
Gulf 3040 2302 
Husky/NOVA 3647 2588 
Imperial 2207 2296 
Petro-Canada — Base 2835 2808 
Shell 2744 2446 


“) Calculated as residual. 
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Electricity 


12 
-9 

2 
—2 


Electricity 


2170 
ASAT 
1810 


Other 


Total 


12 
9 
—5 

4 


Total 


9320 
8489 
7780 


NS 


Table 4-7 
NEB Projections of End Use Energy Demand by Fuel 
(Petajoules) 
1983 1990 2000 
Oil 
1981 NEB Report 35311 3407 3880 
1984 S/D Update 2773 2482 2630 
Percent Difference —22 —2/ — 32 
Natural Gas 
1981 NEB Report 1863 2450 B105 
1984 S/D Update 1573 2012 2591 
Percent Difference —= 1((6 —18 — {7 
Electricity 
1981 NEB Report 1207 1491 2069 
1984 S/D Update 1161 1486 1977 
Percent Difference == A! 0) —4 
Figure 4-7 


End Use Energy Demand by Fuel, Canada 
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CHAPTER 5 
ELECTRICITY 


In this chapter we assess the im- 
plications of our estimates of electricity 
demand for future energy production 
and the resulting mix of fuels to be used 
to generate electricity. The petajoule 
end use demand estimates from Chap- 
ter 4 are converted to electrical energy 
units and then adjusted for the utilities’ 
Own use and losses and assessments 
of potential interprovincial sales and 
exports. We make use of these energy 
requirements and information from the 
utilities’ stated generation expansion 
plans to estimate the required plant 
generating capacities in each province 
and ultimately the quantities of the 
several types of fuels that would be 
required to generate electricity in each 
year. The quantities of the fuels used to 
generate electricity are then added to 
the amounts of the same fuels pro- 
jected to be used for other purposes, as 
reported in other chapters of this report, 
to determine a total demand for all pri- 
mary energy sources. 


In the electricity industry, the units 
used for energy and power are multi- 
ples of kilowatt hours (kW.h) and kilo- 
watts (kW). Other multiples of these 
units used in this report are gigawatt 
hours (GW.h), terawatt hours (TW.h), 
megawatts (MW) and gigawatts (GW). 


Table 5-1 shows the terawatt hour 
equivalents of the demand projections 
expressed in petajoules in previous 
chapters. A standard conversion factor 
of 3.6 megajoules per kilowatt hour is 
used. 


The table also shows estimates of peak 
loads for each province and region. 
These have been calculated by assum- 
ing a load factor for each province, 
based generally on historical data. 
Load factors range typically between 
58 and 65 percent. 


The provinces have the responsibil- 
ity for ensuring that there are adequate 
supplies of electricity available for their 
needs. A federal crown corporation 


provides most of the electricity in the 
territories. Utilities, either provincially 
owned or regulated and established to 
supply electricity within provincial 
boundaries, forecast their customer re- 
quirements 10 to 15 years in advance, 
then arrange for the construction of 
generation and transmission facilities 
and for the supply of the fuels and other 
resources necessary at the time the 
electricity is to be generated. Industries 
generating their own electricity similarly 
plan the construction of their generat- 
ing plants several years in advance. 


Table 5-1 


Most major Canadian electrical utili- 
ties contributed to the Board’s current 
study. In some instances the provincial 
governments concerned, industries, 
and associations included information 
on electricity in their reports. The follow- 
ing sections make extensive use of the 
information provided by the con- 
tributors. 


All provinces adjacent to the United 
States border will have some access to 
the electricity markets in that country. 
We have attempted to make estimates 


Electricity Demand in Canada,” 1990 


Petajoules 
Newfoundland 44 
Prince Edward Island 3 
Nova Scotia 34 
New Brunswick 45 
Total Atlantic 125 
Quebec 5S 
Ontario 492 
Manitoba 62 
Saskatchewan 50 
Alberta 12h 
Total Prairies 243 
British Columbia 199 
Yukon 2 
Northwest Territories 2 
Total B.C. and North 203 
Total Canada 1637 


“ Excludes export sales. 
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Domestic Energy Demand 


Terawatt Peak Load 
hours Gigawatts 
22 2.26 
lk phe: 

9.4 1267 
125 2 So 
34.8 6.61 
159.2 29.41 
136.6 24.38 
WA SSL 
14.0 2.69 
36.5 6.49 
67.6 42:55 
Sie KS, 9.42 
5 10 

6 Ve 
56.5 9.65 
454.7 82.60 
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of possible exports and in doing so, 
assumed that all surpluses ofhydro and 
nuclear-generated energy not sold to 
adjacent provinces would be exported 
up to the capacity limits of existing and 
committed international interconnec- 
tions. In some instances, there will be 
export markets for electricity produced 
in coal-fired thermal plants. 


No account has been taken of ex- 
ports from surplus electricity that could 
be generated in oil — or gas-rifed ther- 
mal plants except for some firm exports 
from New Brunswick which are ex- 
pected to endin 1986. Such exports will 
likely besmall.Wehave alsoassumeda 
small component of dedicated exports 
(Lepreau Il in New Brunswick) and 
advancement of generation (Lime- 
stone Generating Station in Manitoba) 
based on published reports to account 
for potential exports which are currently 
contemplated by utilities. Except for 
these exports the forecast does not 
include any additional schemes involv- 
ing advancing or constructing genera- 
tion facilities explicitly for export pur- 
poses. 


Itis not the purpose of this exercise to 
assess either the desirability or feasibil- 
ity of exporting electricity. Any such 
exports are subject to Board approval. 


5.1 Total Electricity Demand 


Electricity demand growth has 
slowed considerably in recent years 
from the very high and stable rates of 
increase which had characterized 
growth in electricity use during the 
1960s and early 1970s. Anticipating 
continued growth near these rates, utili- 
ties constructed facilities to accommo- 
date them. The result is that existing 
generating capacity is substantially in 
excess of current requirements and 
those expected over the next few years. 
As aresult future expansion plans have 
been scaled down and as noted in 
Chapter 4 some utilities have im- 
plemented incentive pricing schemes 


to encourage expanded use of electric- 
ity. In our demand projections we have 
attempted to take account of the impact 
of these incentive schemes. We have 
also noted that intense competition ex- 
ists between natural gas and electricity, 
particularly in central Canada and that 
the outcome of the battle for markets is 
far from clear. 


Our estimate of growth in electricity 
demand reflects our view that utilities 
willsucceed in their attempts to dispose 
of existing surplus capacity.. Accord- 
ingly we project growth in electricity 
demand at an average annual rate of 


Figure 5-1 
Total Electricity Demand, Canada 


3.5 percent for the rest of the decade 
slowing to an average annual rate of 
2.6 percent between 1990 and 2005. 
Although slow relative to past growth in 
electricity requirements these rates of 
growth are significantly higher than 
those we have projected for non- 
transportation end use energy de- 
mand, 1.7 and 2.0 percent in the pe- 
riods 1983-1990 and 1990-2005 re- 
spectively. 


Our Reference Case projection of 
growth in end use electricity demand is 
compared to projections prepared by 
electric utilities and other submittors in 


1000 


PETAJOULES PER YEAR 


es oe | —- 
1960 1965 1970 19175 1980 


Source: Table A5-2, Appendix 5 


Table A10-3, Appendix 10 


Includes minor transportation uses 
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1985 1990 19957 2000 2005 


Table 5-2. In most instances, our pro- 
vincial growth rates are similar to those 
of electric utilities (Refer to Appendix 5 
for a more detailed comparison). 


The uncertainty in the prospects for 
electricity is reflected in our estimate of 
the plausible range for requirements 
(Table 5-3). There is a 13 percent differ- 
ence between our low and high es- 
timates for 1990 and a22 percent differ- 
ence in levels by 2005. 


5.2 Generating Capacity and 
Energy Production by 
Region 


Electricity demand by customers 
varies with the time of day and season. 
Canadian utilities are winter peaking 
and the annual peak demand usually 
occurs in December or January. 
Electricity producers are required to 
have sufficient generating capacity 
available to meet this peak demand. 


Yukon & 

PE. l N.B. Quebec Ontario Manitoba Sask. Alberta B.C. N.W.T. 
Wa 4.0 8.0 2.5 1.9 3.1 3.4 3.2%) — 
4.2 4.4 3.3 27 2.1 3.2 3.5 3.32) 
1.8 S223) S26 2.9 — 4.4 3.4 2.9 
— 3.19) 13-359 2.4 = 2.9 a ges B23 
= — 2.2 a = oes “f a a 
—_— —_— 25 = =— = 2.9(2)(3) 
4.0 4.0 Out a6 2.6 3.1 3.9 2.62) — 
— — -- 1.9 — a5 2.2 3.1°) 
27 2 1.6 2.6 — — 5.0 2.5!) — 
6.3 6.3 2.4 4.5 4.5 8.6 5.8 5.42) — 

2.0 2.0 1.6 1.6 0.9 1.6 2.8 iA 

— — 22 1.9 2.3 1.8 as — = 


Table 5-2 
Projections of Rate of Growth in Electricity Demand”) 
1983-2000 
Unless otherwise indicated 
(Percent per year) 
Canada Nfld. N.S. 

NEB 1983-2005 3.0 4.0 4.1 
NEB 1983-2000 S2 4.4 4.4 
Provincial 

Utilities — — —_ 
Provincial 

Governments — 4.6 2:5 
GIC = ant ee 
CPA — — —_ 
Gulf 3.1 4.0 4.0 
Husky/NOVA 2.5 = — 
Imperial 25 PA 27, 
Petro-Canada 4.4 6.3 6.3 
Shell Vet Zid 2.0 
TCPL — = = 


“ Excludes losses. 
(2) Includes Yukon, N.W.T. 
9) Years differ from those indicated. 
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Sound engineering practice also re- 
quires the carrying of reserve generat- 
ing capacity to allow for possible equip- 
ment breakdowns and maintenance 
and to provide for reliable and con- 
tinuous service to customers. Some 
utilities may require a slightly larger re- 
serve margin than others depending on 
individual operating conditions. 


Each generating unit will have an 
amount of energy associated with it that 


eS 


Table 5-3 
Range in Total Electricity Demand 
1983 

PJ TW.h?) 
High 1282 356 
Reference 1282 356 
Case 
Low 1282 356 


“ PJ—petajoules 
(2) TW.h—terawatt hours 


it could reasonably be expected to pro- 
duce each year. There are several dif- 
ferent types of generating units, each 
designed for a particular type of service 
corresponding tothe amount oftime the 
unit may be required to operate. For 
instance, a base load nuclear unit may 
operate 85 percent of the time, produc- 
ing considerable energy, while an oil- 
fired peaking unit of the same capacity 
may operate only 5 percent of the time, 
producing little energy. 


If customer requirements are not as 
high as forecast, excess energy may be 
available. The quantity of energy pro- 
duced for export will depend on market 
conditions, the capacities of inter- 
connections to the United States utili- 
ties, fuel costs and reservoir levels in 
Canada. During the next decade the 
continuing use of oil for electricity 
generation in the United States and the 
availability of more economic surpluses 
from hydroelectric and coal fired 
generation in Canadais likely to resultin 
considerable opportunities for oil dis- 
placement sales. In the 1990s United 
States utilities may also need firm 
capacity which could provide export 
opportunities to Canadian utilities. 


Provincial Projections 


In each province, the plans for future 
generation expansion are based on the 


1990 2005 
Py’ TWh PJ TW.h 
1740 478 2704 730 
1637 455 2431 675 
1545 429 2222 617 


use of different primary resources. In 
Alberta and Saskatchewan, for ex- 
ample, expansion plans are largely 
based on the development of local coal 
deposits and in Quebec, Manitoba and 
British Columbia they are based on 
hydro resources. 


Because means of generation differ 
and planning is done at the provincial 


level we first outline the prospects for 
the evolution of capacity and produc- 
tion to meet energy requirements by 
province. Account is taken of potential 
interprovincial transfers and of exports. 
We then summarize the implications for 
the evolution of capacity and produc- 
tion in Canada. 


The current distribution of installed 
capacity and energy generation across 
provinces is summarized in Table 5-4. 


Tables 5-5 through 5-16 provide our 
projections of capacity and production 
data by province and territory. More 
detailed information can be found in 
Tables A5-4 and A5-5 of Appendix 5. It 
should be noted that the Remaining 
Capacity shown in the provincial sum- 
mary tables includes the required re- 
serve capacity. 


Newfoundland and Labrador 


While the province of Newfoundland 
and Labrador has a large hydroelectric 


Table 5-4 
Installed Capacity and Generation by Province and Territory 
1983 
Capacity Energy 
Gigawatt 

Percent Megawatts Percent hours 
Newfoundland 8.8 7 445 10.1 40 123 
Prince Edward Island 0.1 110 os 11 
Nova Scotia PLS 2 083 12 4 890 
New Brunswick 4.0 Si 2.9 11 540 
Quebec 25.8 21 829 279 110607 
Ontario 29.9 25 222 29.8 117 989 
Manitoba 48 4061 5.6 22 110 
Saskatchewan 3.0 2567 PLS 9 946 
Alberta 75 6 298 fa 28 757 
British Columbia eee TGs 12.5 49 315 
Yukon 0.1 126 0.1 243 
Northwest Territories 0.2 190 0.1 494 
Total 100 84 484 100 396 025 


Source: Tables A5-4 and A5-5, Appendix 5 
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Table 5-5 
Generation of Electricity 
in Newfoundland and Labrador 


While the Reference Case has as- 
sumed the installation of a50 megawatt 
coal-fired unit in the early 1990s it is 


recognized that Prince Edward Island 


1983 1990 2005 may, as an alternative, be able to ar- 
range additional capacity purchases 
Generating Capacity (MW) 7 445 7 805 9541 from neighbouring provinces. Future 
Domestic Peak Demand 1614 2 261 3 869 sources of energy may, therefore, be 
System Peak Demand 6 839 7476 9054 from either coal or purchases from oth- 
Remaining Capacity 606 329 487 er provinces. 
Percent of Domestic Peak'*) N/A 14.6 12.6 
Energy Production (GW.h) 40 123 47 382 56220  NovaScotia 
Hydro 39 516 44 508 55 866 Nova Scotia's generating capacity is 
Coal = i Tn currently a mix of 35 percent coal-fired, 
Nuclear = ae = 48 percent oil-fired, and 17 percent 
Other 607 2874 354 hydroelectric. While the 20 megawatt 
experimental Annapolis Tidal plant was 
Domestic Consumption (GW.h) 8884 12 186 20721 added to the province's generating 
Net Interprov. Transfers (out) 31 239 35 196 35 499 Capacity in 1984, for the purposes of 
Net Exports = _ = this study it was assumed that a major 


tidal project would not be in service 
before 2005. We also assumed that 
additional coal-fired generation would 


“) Remaining Capacity is expressed as a percentage of domestic peak for Newfoundland and Labrador, rather than of 
system peak. For 1983, the percentage of domestic peak was not calculated because the Island and Labrador 
systems are not interconnected. 


Table 5-6 
Generation of Electricity 
in Prince Edward Island 


generating capacity in Labrador most 
of this is under long term contract to 
supply Quebec. At present the New- 
foundland and Labrador power sys- 
tems are not interconnected. The prov- 1983 1990 2005 
ince currently depends heavily on 


oil-fired generating capacity to supply Generating Capacity (MW) 110 155 245 
Island use. In the Reference Case we Domestic Peak Demand 115 152 275 
assumed that Labrador hydro capacity System Peak Demand 115 152 275 
would be available to the Island by Remaining Capacity” 22 45 44 
submarine cable in the early 1990s. Percent of System Peak 19.4 29.6 16.0 
From then on alarge percentage of the 

energy used in the province will be from Energy Production (GW.h) 1 100 900 


hydro, displacing most of the oil-fired Hydro Ee: =. aes 


generation. Coal =s i 881 

Nuclear == ee _— 

Prince Edward Island Other m1 100 19 
Although Prince Edward Island has 

adequate oil-fired generating capacity Domestic Consumption (GW.h) 555 716 1250 

to satisfy its own needs it has been Net Interprov. Transfers (in) 544 616 350 

obtaining most of its energy from New Net Exports i = a 


Brunswick via a submarine cable in- 


; ; “ Takes into account capacity purchased from New Brunswick of 27 megawatts in 1983, 42 megawatts in 1990, and 
terconnection for economic reasons. 


74 megawatts in 2005. 
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Table 5-7 
Generation of Electricity 
in Nova Scotia 


Generating Capacity (MW) 
Domestic Peak Demand 
System Peak Demand 
Remaining Capacity 
Percent of System Peak 


Energy Production (GW.h) 
Hydro 
Coal 
Nuclear 
Other 


Domestic Consumption (GW.h) 
Net Interprov. Transfers (in) 
Net Exports 


be employed in the early 1990s. The 
province is expected to be heavily de- 
pendent on coal produced energy 
throughout the study period using coal 
mined within the province. Small 
amounts of natural gas may be used for 
generation after 1989. 


Nova Scotia is interconnected with 
New Brunswick and may, at times, pur- 
chase energy from that province. 


New Brunswick 


New Brunswick currently has a mix of 
27 percent hydroelectric, 46 percent 
oil-fuelled, 8 percent coal-fired and 19 
percent nuclear capacity. We have 
assumed that an additional 680 MW 
nuclear plant will be installed in the early 
1990s for export and major existing 
oil-fired facilities will be converted to 


1983 1990 
2083 2 226 
1 258 1 667 
1 258 1 667 
825 559 
65.6 33.5 
4 890 9 229 
997 1033 
2 330 5715 
1563 2 481 
5 565 9 359 
675 130 
Table 5-8 


Generation of Electricity 
in New Brunswick 


Generating Capacity (MW) 
Domestic Peak Demand 
System Peak Demand 
Remaining Capacity 
Percent of System Peak 


Energy Production (GW.h) 
Hydro 
Coal 
Nuclear 
Other 


Domestic Consumption (GW.h) 
Net Interprov. Transfers (in) 
Net Exports 
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coal. While in the 1990s the major 
source of the province's electrical ener- 
gy will be nuclear plants, and although 
much of the nuclear energy may be 
exported, there will still be a substantial 
amount generated from coal and 
purchases from Quebec will continue 
to be significant. Some natural gas may 
be used for generation after 1989. 


New Brunswick is interconnected 
with Quebec, Nova Scotia, Prince Ed- 
ward Island and the New England 
States and purchases energy from 
Hydro-Québec while selling electricity 
to Prince Edward Island, Nova Scotia 
and New England. 


Quebec 


Quebec's generating capacity is 93 
percent hydroelectric, 2.5 percent nu- 


1983 1990 2005 
3371 3 371 5 941 
1685 2 534 4 267 
2075 2 906 4971 
1 296 465 970 
62:5 16.0 19:5 

11 540 15978 27 071 
3110 ALi. 2 647 
1954 5 480 5 392 
4759 4415 17 660 
stat oa 3 306 1372 
8 623 12541 21 484 
2 768 2 836 458 
5 685 6 273 6 045 


_—_—_ SSSSSSsSsS— 


Table 5-9 of water for hydroelectric production, 
Generation of Electricity approximating average river condi- 
in Quebec tions, to supply its own firm energy 


requirements. Over the long term ener- 


1983 1990 2005 gy production matches requirements 
with no excess energy for export pur- 
Generating Capacity (MW) 21 829 28 925 44 927 poses. Accordingly we have shown ex- 
Domestic Peak Demand 22 214 29 413 43 616 ports falling off to zero by 2005. 
System Peak Demand 22 309 29 469 43 616 
Remaining Capacity” 4745 4671 6 496 
Percent of System Peak 72, \ 38) 15.9 14.9 Ontario 
Ontario's mix of generating capacity 
Energy Production (GW.h) 110 607 141 443 199 151 is currently 38 percent coal, 29 percent 
Hydro 110 322 136 603 193 296 hydroelectric, 27 percent nuclear, 3.5 
Coal mt = Rr percent gas and 2.5 percent oil. While 
hacia =< 4 464 yeas some small hydroelectric plants may 
Other 285 ei 1391 be added, we have assumed that the 
province will continue to construct nu- 
Domestic Consumption (GW.h) 122 338 159 243 233895 Clear generating plants as new capac- 
Net Interprov. Transfers (in) 21 958 28 544 34 744 ity is required. 
Net Exports 10 227 10 744 a By the end of the study period, 68 


“) Takes into account capacity purchased from Churchill Falls of 5225 MW in 1983, 5215 MW in 1990, and 5185 MW percent of Ontario's electrical SHCtOY 
in 2005. will be from nuclear sources, 22 per- 


clear and the remainder oil-fuelled. The Table 5-10 
Churchill Falls purchase from Labrador Generation of Electricity 
forms a significant portion of the avail- in Ontario 


able energy. We assumed that Quebec 
will require additional peaking and 
base load capacity in the 1990s. Apart 1983 1990 2005 
from the energy produced in the prov- 


ince’s only nuclear plant, electricity will Sarai ee wee 5 ae ee ie 
omestic Peak Deman 
Soe ncucter and cor” Sytem Pook Demen i620 
Remaining Capacity 5 760 4575 6 863 
Quebec has interconnections with Percent of System Peak 29.6 18.5 20.2 
Ontario, New Brunswick, Newfound- 
land (Churchill Falls), the State of New - PrOduceNGWD core rei ave 
ner roauction 5 
York and the New England States. his oe Bae eee 
Although there have been sugges- Coal 36 105 19 268 19 992 
tions that Hydro-Québec will advance Nuclear 39 472 85 624 129 821 
generation to make additional exports Other 2052 2327 PUG 
our present forecast does not assume 
me iis wiliake place. Domestic Consumption (GW.h) 112 428 136 640 191 025 
As Hydro-Québec has large reser- Net Interprov. Transfers (in) 6 277 3 446 454 
voir storage it is able to regulate its use Net Exports 11 838 11 993 5 078 
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Table 5-11 
Generation of Electricity 
in Manitoba 


Generating Capacity (MW) 
Domestic Peak Demand 
System Peak Demand 
Remaining Capacity 
Percent of System Peak 


Energy Production (GW.h) 
Hydro 
Coal 
Nuclear 
Other 


Domestic Consumption (GW.h) 
Net Interprov. Transfers (out) 
Net Exports 


cent from hydro and 10 percent from 
coal and other sources. 


Ontario is interconnected with both 
Quebec and Manitoba and with the 
states of New York and Michigan. 
Through the United States intercon- 
nections Ontario Hydro has access to 
markets in other states. 


Manitoba 


Manitoba's generating capacity is 
81 percent hydroelectric, 17 percent 
coal-fired and 2 percent other types. 
We have assumed that the new Lime- 
stone hydro plant capacity will be avail- 
able early inthe 1990s and that 500 MW 
of the new capacity would be devoted 
to export. We have not included possi- 
ble additional sales to the Western Area 
Power Administration or to utilities in the 


1983 1990 
4061 4198 
2767 3365 
2767 3365 
1 668 1183 

60.2 33.7 
22110 20718 
21 892 20 630 

67 Les 

151 88 

14775 17 158 
1342 850 
5 993 2710 

Table 5-12 


Generation of Electricity 
in Saskatchewan 


Generating Capacity (MW) 
Domestic Peak Demand 
System Peak Demand 
Remaining Capacity 
Percent of System Peak 


Energy Production (GW.h) 
Hydro 
Coal 
Nuclear 
Other 


Domestic Consumption (GW.h) 
Net Interprov. Transfers (in) 
Net Exports 
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5 102 


State of Wisconsin which the province 
is still negotiating. 


Currently 99 percent of the electrical 
energy used in the province is from 
hydro plants. This situation is expected 
to continue throughout the study pe- 
riod. 


Manitoba has interconnections with 
Ontario, Saskatchewan and North 
Dakota and Minnesota in the United 
States. 


Saskatchewan 


Saskatchewan's generating capac- 
ity mix is 62 percent coal, 23 percent 
hydroelectric, 14 percent gas, and one 
percent other. The Reference Case 
assumes additional coal-fired genera- 
tion will be installed. While 75 percent of 
the province's electrical energy was 


1983 1990 2005 
2567, 3 083 4553 
2 048 2 689 3851 
2 lee 2 689 3 851 

445 394 702 
21.0 14.7 18.2 

9 946 13514 19 #23 
2 264 3 832 6 167 

/ 209 9 243 12918 

383 439 636 

10 352 13 988 20 195 
487 474 474 

81 —— a 
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Table 5-13 
Generation of Electricity 
in Alberta 


Generating Capacity (MW) 
Domestic Peak Demand 
System Peak Demand 
Remaining Capacity 
Percent of System Peak 


Energy Production (GW.h) 
Hydro 
Coal 
Nuclear 
Other 


Domestic Consumption (GW.h) 
Net Interprov. Transfers (in) 
Net Exports 


generated from coal in 1983, hy- 
droelectricity is expected to increase in 
importance by the year 2005. 


Saskatchewan has interconnections 
with Manitoba and with North Dakota in 
the United States. 


Alberta 


Alberta's generating capacity is 60 
percent coal-fired, 25 percent gas- 
fired, 13 percent hydroelectric and 
2 percent oil-fired. The Reference Case 
assumes that new coal-fired facilities 
will be developed and a new hydro 
plant will be available in the early 1990s. 
The province relied on coal for 80 per- 
cent of its electrical generation in 1983. 
By the year 2005, hydro is expected to 
contribute 23 percent of the province’s 
electrical energy, the balance continu- 
ing from coal. 


1983 1990 

6 298 7919 

4691 6 490 

4691 6 990 

1 607 929 

34.3 Ge 

28 757 41 657 

1 480 1636 

20 791 36 179 

6 486 3842 

28 899 36 457 

142 100 

0 5 300 
Table 5-14 


Generation of Electricity 


in British Columbia 


Generating Capacity (MW) 
Domestic Peak Demand 
System Peak Demand 
Remaining Capacity 
Percent of System Peak 


Energy Production (GW.h) 
Hydro 
Coal 
Nuclear 
Other 


Domestic Consumption (GW.h) 


Net Interprov. Transfers (out 
Net Exports 
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2005 


12 556 
10619 
10619 
Tod 
18.2 


63 447 
14 386 
46 071 


2 990 
59 147 


100 
4 400 


Alberta is interconnected with British 
Columbia. We have assumed the sale 
of 500 MW of firm power between 1986 
and 1990 to the United States via British 
Columbia. A possible Fording coal de- 


velopment dedicated to export has not 
been included in this study. 
British Columbia 
British Columbia's generating ca- 
pacity mix is 84 percent hydro, 13 per- 
cent gas, and 3 percent oil-fired and 
other types. In the Reference Case, we 
have anticipated the construction of a 
new hydro plant to be in service in the 
early 1990s. Hydroelectricity account- 
ed for 96 percent of the province’s 
generation in 1983 and is expected to 
continue to play a similar role up to 
2005. 
British Columbia has interconnec- 
tions with Alberta, the Northwestern 
1983 1990 2005 
11 182 13.012 18910 
7 (66 9419 15,227 
Ferme: 11 419 15 234 
3 409 2 093 3676 
43.9 18.3 24.1 
49315 63 988 91 683 
47 436 61 964 89 301 
1879 2024 2 382 
46 600 553165 88 203 
142 100 100 
eget 8570 3 380 


Table 5-15 
Generation of Electricity 
in Yukon 


Generating Capacity (MW) 
Domestic Peak Demand 
System Peak Demand 
Remaining Capacity 
Percent of System Peak 


Energy Production (GW.h) 
Hydro 
Coal 
Nuclear 
Other 


Domestic Consumption (GW.h) 
Net Interprov. Transfers 
Net Exports 


United States and a minor link with 
Alaska. We have assumed the sale of 
300 MW (320 GW.h per year) under the 
terms of the Skagit Valley treaty starting 
in 1985 in addition to current sales. 


Yukon 


In the Yukon, 62 percent of the 
generating capacity is hydroelectric 
and 38 percent is oil-fuelled. The Refer- 
ence Case anticipates the installation of 
additional internal combustion capac- 
ity inthe early 1990s. Approximately 90 
percent of energy generation was from 
hydro in 1983. 


Hydro and diesel generation will con- 
tinue to supply the territory's energy 
throughout the study period. It should 
be noted that domestic consumption 
for 1983 was 29 percent lower than in 
the previous year due to curtailment of 


mining activity. We have assumed this 
activity will recover in the near future. 


While there has been some discus- 
sion of a possible interconnection be- 


1983 1990 2005 tween the Yukon and the Alaska Pan- 
handle, such an interconnection has 
126 126 204 not been assumed in this forecast. 
85 97 154 
85 97 154 
41 29 50 Northwest Territories 
48.2 29.9 S25 


The Northwest Territories generating 
capacity is made up of 77 percent oil- 
fuelled internal combustion units and 

243 908 810 23 percent hydro. The Reference Case 
221 388 688 assumes that a 10 megawatt hydro 
plant will be constructed in the late 
1980s. Electricity generation in 1983 


1 
oe ie a was 56 percent hydro, the balance 
came from diesel units. 

243 508 810 By the year 2005 it is projected that 
= 4 = 57 percent of the energy will be from 
= 2 = diesel and the balance from hydro. 

Table 5-16 


Generation of Electricity 
in Northwest Territories 


1983 1990 2005 
Generating Capacity (MW) 190 207 256 
Domestic Peak Demand 96 130 203 
System Peak Demand 96 130 203 
Remaining Capacity 94 Aa 53 
Percent of System Peak 97.9 59.2 26.1 
Energy Production (GW.h) 494 621 990 
Hydro 279 S25 429 
Coal — — = 
Nuclear — = = 
Other 20 296 561 
Domestic Consumption (GW.h) 494 621 990 
Net Interprov. Transfers -— — = 
Net Exports — _ 4 
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While there is a possibility of an in- 
terconnection with Alberta if that prov- 
ince builds a hydroelectric plant on the 
Slave River, such an interconnection 
has not been included in this study. 


5.3 Implications for National 
Capacity and Production 


The implications of our provincial 
analysis for the evolution of national 
generating capacity and electricity pro- 
duction are shown in Table 5-17. 
Capacity grows at an average annual 
rate of 2.5 percent in the years to 1990, 
somewhat slower than the projected 
rate of increase in demand (3.5 per- 
cent). Between 1990 and 2005, growth 
of capacity (2.6 percent per year) is 
equal to the rate of growth in demand. 


Total capacity is expected to grow 
from 84.5 GWin 1983 to 147.1 GWinthe 
year 2005. This growth will be neces- 
sary to meet anticipated levels of peak 
demand for electricity. 


Over the country as a whole, 
hydroelectric generating capacity is 
expected to remain at approximately 
60 percent of total generating capacity 
through to 2005. Nuclear generating 
capacity is forecast to increase in im- 
portance with its share growing from 
9 percent in 1983 to 16 percent in 2005. 
Coal-fired generating capacity may de- 
crease slightly from 20 percent of total 
generating capacity in 1983 to 18 per- 
cent in the year 2005. Oil and gas-fired 
generating capacity will decrease from 
12 percent of total capacity in 1983 to 
8 percent in 2005. 


While there will be some increase in 
generating capacity using non-con- 
ventional processes, it is not antici- 
pated that these sources will account 
for an appreciable portion of overall 
generating capacity during the period 
under review. 


Industrial generating capacity of var- 
ious types accounted for approximate- 


ly 6200 megawatts or 7.5 percent of 
total generating capacity in 1983. Such 
generation is expected to amount to 
approximately 7700 megawatts or five 
percent of total capacity in the year 
2005. 


Figure 5-2 illustrates the historical 
growth in total generating capacity for 
allof Canada from 1960 through to 1983 
and similar forecast quantities to-the 
year 2005. The existing and committed 
Capacity as of 1983 and the additional 
Capacity required to meet the Refer- 
ence Case demand projection have 
been indicated on the same graph. 
Generating capacity tables by prov- 
ince or territory are included in Appen- 
dix 5, Table A 5-4. 


Figure 5-2 also shows the sum of the 
non-coincident peak loads of all major 
utilities, minor utilities and industrial 
generation, including firm export sales 


Table 5-17 
Generation of Electricity 
in Canada 


Generating Capacity (GW) 
Domestic Peak Demand"? 
System Peak Demand") 
Remaining Capacity 
Percent of System Peak 


Energy Production (TW.h) 
Hydro 
Coal 
Nuclear 
Other 


Domestic Consumption (TW.h) 
Net Exports 


and the required reserve capacity for 
every fifth year from 1960 to 2005. From 
this figure it is evident that generating 
Capacity is currently significantly larger 
relative to peak load than it has been in 
the past. This reflects the recent large 
increase in generating capacity which 
was constructed to meet demands 
which have not, in fact, materialized. 
Given the currently projected growth 
rate of demand, there will be surplus 
capacity to the late 1980s which will 
allow for increased export opportuni- 
ties. 


The implications of our provincial 
projections for national distribution of 
electricity production across fuels are 
shown in Table 5-18 and Figure 5-3. 


OnaCanadawide basis, the share of 
hydro in total energy production is pro- 
jected to continue to decline. We also 
project a decline in the share of fossil 


1983 1990 2005 
84.5 100.4 147.1 
63.1 82.6 123.1 
69.6 Ciel 129.5 
14.9 oS 17.6 
21.4 10.2 13.6 
396.0 500.3 699.3 
267.9 311.7 434.0 
68.5 79.9 Sie) 
44.2 94.5 1519 
15.4 18.2 13.5 
359.7 454.7 675.3 
36.3 45.6 24.0 


() These numbers are the sum of provincial peak demands, which are not necessarily coincident peaks. To this extent, 
remaining capacity and percent of system peak values may be understated on a national level 
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Figure 5-2 
Generating Capacity, Peak Load and 
Reserve Capacity, Canada 


POSSIBLE ADDITIONAL 
(TO 2005) 
CAPACITY 147 GW 


| PEAK LOAD' 


[al RESERVE CAPACITY 


COMMITTED CAPACITY 
(TO 1992) 
100 GW 


EXISTING CAPACITY 
(1983 


84 GW eS 


1960 1965 1970 ISS) 1980 1985 1990 1995 2000 2005 


Source: Table A5-4, Appendix 5 
and Statistics Canada Bulletin 57-204 


‘Including firm exports. National peak load must be interpreted with caution, it is a sum of provincial system peak loads 
which may not coincide. 
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Figure 5-3 
Electricity Production by Fuel Type, 
Canada 
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Source: NEB Reports — Canadian Electric Utilities, Analysis of Generation 
and Trends 1971 to 1982 and Table A5-5, Appendix 5 
Table 5-18 
Electricity Production by Fuel Type — Total Canada 
1983 1990 2005 
Terawatt Terawatt Terawatt 
hours Percent hours Percent hours Percent 
Coal 68.5 AW 75.9 ae 99.9 14 
Hydro 267.9 68 Ciao7 62 434.0 62 
Nuclear 44.2 14 94.5 19 151.9 22 
Oil and 
NaturalGas Aye 3 152 3 9.5 1 
Other 22 1 30 1 4.0 1 
Total 396.0 100 500.3 100 699.3 100 


Source: Table A5-5, Appendix 5 
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fuels (coal, oil and natural gas). In con- 
trast, the share of nuclear is projected to 
double over the projection period. 


Electricity Exports 


Significant transfers of electricity be- 
tween provinces are made but the 
magnitude of such movements is lim- 
ited by economics; electrical transmis- 
sion is a relatively expensive way to 
move energy over the’ long distances 
separating many of the population cen- 
tres in Canada. It is frequently found 
that the United States provides more 
economically accessible markets for 
Canadian surpluses. 


The forecast of total electricity ex- 
ports by province for selected years is 
shown in Table 5-19. In the remaining 
years of this decade the major export- 
ers are expected to be Quebec and 
Ontario, exports will also take place 
from New Brunswick, Manitoba, Sas- 
katchewan, Alberta and British Colum- 
bia. The exports from Alberta are an- 
ticipated to start in the mid-1980s. 


The various fuels used to produce 
this energy for export are shown, for all 
of Canada, in Figure 5-4. 


Potential exports are expected to in- 
crease to approximately 60 terawatt 
hours per year in the late 1980s declin- 
ing thereafter to about 24 terawatt hours 
per year in 2005. Between 3 and 13 
percent of the electricity produced in 
Canada is expected to be exported 
annually throughout the study period 
(Figure 5-5). lfother export possibilities, 
still in the preliminary discussion 
stages, come to pass, exports could be 
higher. 


5.4 Primary Fuels Used to 
Generate Electricity 


To determine the primary energy 
consumed in the production of electric- 
ity we use plant specific conversion 
factors for electricity produced at fossil 
fuel fired plants. For hydro and nuclear 


Te 


Table 5-19 
Forecast of Total Electricity Exports 
1983 1990 2005 
Terawatt Terawatt Terawatt 
hours hours hours 
New Brunswick Sy 7 6.3 6.0 
Quebec 10.2 VOR, — 
Ontario 11.8 12.0 Sy] 
Manitoba 6.0 2a 5. 
Saskatchewan 0.1 = = 
Alberta — 8) 4.4 
British Columbia 2.6 8.6 3.4 
Canada Total 36.4 45.6 24.0 
Source: Table A5-7, Appendix 5. 
Figure 5-4 
Electricity Exports By Fuel Type 
Canada 


60 


45 


30 


TERAWATT HOURS PER YEAR 
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Source: Table A5-8, Appendix 5 
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generating plants, a factor of 10.5 
megajoules per kilowatt hour is used. 
Use of this factor is later discussed in 
Chapter 10. 


The amounts of the various source 
fuels used for the generation of electric- 
ity, in sample years expressed in peta- 
joules, are shown in Appendix 5, Table 
A5-6. Appendix 10, Table A10-3 shows 
the petajoules quantities for all energy 
forms at the source including those 
used to generate electricity. It can be 
seen from Table A5-6 that the total pri- 
mary energy demand associated with 
the production of electricity rises from 
approximately 4 200 petajoules in 1983 
to 7 500 petajoules in the year 2005. In 
that year the production of electricity will 
consume 51 percent ofthe 14 600 peta- 
joules of total primary energy. The 
source demand of 7 500 petajoules in 
2005 represents an overall increase of 
78 percent over the 1983 value of 4 200 
petajoules. 


Out of the 7500 petajoules to be 
consumed to produce electricity in 
2005 some 4 580 petajoules or 62 per- 
cent are accounted for by hydro- 
electricity on the basis of the conversion 
factor referred to above. Expressed in 
another manner, were it not for the 
abundant supply of hydro-generated 
electricity in Canada, in the year 2005 
Canadians would have to consume an 
additional 4 580 petajoules of fossil or 
nuclear energy in order to enjoy the 
same level of electricity use. This would 
be equivalent to an increase of approx- 
imately 45 percent in the national de- 
mand for such fuels. The flow diagram 
in Figure 10-1 in Chapter 10 illustrates 
the substantial demand for primary 
fuels needed to produce electricity. 


Hydroelectricity 


Approximately 270000 gigawatt 
hours (equivalent to 2830 petajoules of 
primary energy) of electricity (nearly 68 
percent of total production) was from 
hydro plants in 1983. Production from 


—_—_—_— 


Figure 5-5 


Demand for Electric Energy 
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and Statistics Canada Bulletin 57-204 


this source is anticipated to increase to 
over 430000 gigawatt hours (equiva- 
lent to 4580 petajoules) or 61 percent of 
total production in 2005. 


Hydroelectric production will be im- 
portant in all of the provinces with the 
exception of Prince Edward Island dur- 
ing the period under review. Many of the 
provinces reported the existence of 
hydro sites that could be developed in 
the future. 


Coal 


In 1983 nearly 750 petajoules of coal 
were used to generate 17 percent of the 
electricity produced in Canada. The 


amount of coal used to generate 
electricity will increase to approximate- 
ly 1 150 petajoules in the year 2005. 


The use of coal for electricity genera- 
tion will continue to be important in Nova 
Scotia, New Brunswick, Ontario, Sas- 
katchewan and Alberta. The province 
of Ontario is expected to continue to 
use large quantities of bituminous coal 
imported from the United States al- 
though this will account for a decreas- 
ing percentage of production from year 
to year. Western coal will be used in the 
provinces of Alberta, Saskatchewan, 
and Ontario, and may be used in New 
Brunswick if it is decided to convert the 
Coleson Cove plant from oil to coal. 
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Ample supplies of coal will be available 
to satisfy the needs for thermal genera- 
tion throughout the study period. 


Nuclear 


The amount of nuclear energy used 
to generate electricity at nuclear plants 
is expected to grow from nearly 470 
petajoules in 1983 to approximately 
1 600 petajoules in the year 2005. 


We assumed in the Reference Case 
that nuclear generation would occur 
only in Ontario, Quebec and New 
Brunswick during the forecast period. 
The supply of uranium in Canada will be 
more than adequate to satisfy the re- 
quirements in nuclear plants in the 
study period. 


Oil 

An examination of the trends in the 
use of the various fuels used to produce 
electricity reveals that electric utilities 
have taken steps to decrease the 
amount of oil used for this purpose. In 
1983 approximately 55 petajoules were 
used to generate 1.5 percent of total 
electricity production. In the Reference 
Case oil used for electricity generation 
is expected to drop to some 49 peta- 
joules or 0.6 percent of electricity pro- 
duction in the year 2005. One of the 
major continuing uses of oil will be to 
operate diesel plants in remote areas. 


Imported heavy fuel oil is expected to 
account for decreasing shares of pro- 
duction in Newfoundland, New Bruns- 
wick and Nova Scotia as other sources 
become available over the period un- 
der review. 


Natural Gas 


About 64 petajoules of natural gas 
were used for 1.5 percent of total 
electricity production in 1983. The use 
of natural gas is expected to decrease 
to about 33 petajoules or less than one 
percent of total electricity production in 
2005. 


Other 

Electricity generated by other fuels 
amounts to less than one percent of 
total annual generation throughout the 
period under review. Other fuels in- 
clude hog fuel, pulping liquor, coke 
oven and blast furnace gas, waste heat 
from metallurgical coal and other 
biomass and fossil fuel by-product 
sources, wind and solar power. 


For Canada as a whole, electricity 
energy demand is expected to in- 


crease by approximately 88 percent 
and peak demand by approximately 95 
percent over the 22 year period, 1983 to 
2005. Coal, hydro and uranium are ex- 
pected to play increasingly important 
roles in terms of the amount of electrical 
energy generated from these sources. 
Given the availability of these resources 
in Canada, and given appropriate plan- 
ning, there are no inherent constraints 
to producing electricity to meet de- 
mands considerably higher than the 
Reference Case. 


Overall, the electrical industry at 
present has adequate reserve generat- 
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ing capacity. The situation varies from 
province to province, with some having 
excess capacity and, others not. In 
some instances the surplus capacity is 
in plants with higher than average op- 
erating costs, which producers would 
not intend to operate except in 
emergencies. 


CHAPTER 6 
NATURAL GAS 
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We begin this chapter by looking at 
established reserves and reserves 
additions in the conventional produc- 
ing areas. We next examine current 
reserves in the frontier areas, and dis- 
Cuss potential supply from very low per- 
meability sources in Western Canada. 
Our deliverability projections for both 
the conventional and frontier areas 
follow. 


We then discuss exports and primary 
demand. We conclude with supply/ 
demand balances for the conventional 
areas alone, and with frontier supply 
added. 


6.1 Supply of Natural Gas 


Historically, Canadahas relied onthe 
Western Canada Sedimentary Basin 
and parts of Eastern Canada, com- 
monly referred to as the conventional 
producing areas, for its natural gas. 
More than 99 percent of current supply 
comes from Western Canada. 


When reserves of natural gasinthese 
areas approach depletion, Canada will 
become more dependent on alterna- 
tive natural gas supplies from sources 
such as the frontier regions and very 
low permeability reservoirs. The frontier 
regions include the Mackenzie Delta, 
Arctic Islands and all of Canada’s 
offshore regions. Very low permeability 
reservoirs which cannot be produced 
by conventional methods are encoun- 
tered in West Central Alberta and the 
adjacent part of British Columbia. 


The future supply of natural gas from 
any source is dependent on many fac- 
tors, including exploration success, 
market price expectations, develop- 
ment and operating costs, prevailing 
fiscal regimes, and development of 
new technologies. 


Reserves and 
Reserves Additions 
Established Reserves 


Established reserves are those re- 
serves which have been discovered 


and which are considered recoverable 
under current technology and present 
and anticipated economic conditions. 
Initial established reserves refer to re- 
serves prior to the deduction of any 
production, while remaining estab- 
lished reserves are those reserves left 
after cumulative production is account- 
ed for. 


Our estimate of Canada’s initial es- 
tablished marketable reserves of natu- 
ral gas including frontier regions is 148 
exajoules as of 31 December 1982. 
This estimate results from a summation 
of individual pool estimates. Cumula- 
tive production, to this date, is 49 exa- 
joules, leaving remaining reserves of 99 
exajoules (Table 6-1). Our preliminary 
estimates as of the end of 1983 are also 
shown in Table 6-1. 


The annual growth of natural gas re- 
serves is a function of the exploration 


Table 6-1 


and development effort and the suc- 
cess of that effort. During the early 
1970s, the incentives for development 
of natural gas reserves were limited. 
Since 1975, increased natural gas 
prices and associated improvement in 
producer netbacks coupled with the 
perception of growing export opportu- 
nities, resulted in an accelerated ex- 
ploration and development effort, 
which continued until about 1981. This 
activity translated into a higher growth 
rate for natural gas reserves additions 
(Figure 6-1). Thus far in the 1980s, 
adverse economic conditions contrib- 
uted to a slowdown in activity leading to 
lower reserves growth. 


Reserves Additions 


The major uncertainty affecting our 
natural gas supply forecast is the pro- 
jection of reserves additions. Reserves 


Estimated Established Reserves of Marketable Natural Gas 


at 31 December 1982 


(Exajoules) 


British Columbia 

Alberta 

Saskatchewan 

Southern Yukon and Northwest Territories 


Ontario and Other Eastern Producing Areas 


Total 


Mackenzie Delta 
Arctic Islands 


Canada Total 


Preliminary Estimates as of 31 December 1983: 


Canada Total 
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Initial Remaining 
15.9 9.7 
109.6 69.3 
2.8 ore 
0.6 0.4 
tA 0.3 
130.0 81.4 
5.6 5.6 
12.0 12.0 
147.6 99.0 
149.9 98.5 


additions are added to established re- 
serves by appreciation of existing re- 
serves (extensions to defined pools 
and revisions to previous estimates) 
and by new discoveries. The rate of 
reserves additions is dependent upon 
the level of drilling activity, which in turn 
is influenced by perceptions of ultimate 
potential and of the financial return pro- 
ducers expect to earn on their invest- 
ment. Analysts have developed a num- 
ber of approaches for estimating future 
annual additions, but in our view the 
exercise remains one of judgment and 
it is not surprising that the forecasts 
submitted to us manifest widely di- 
vergent views. 


With respect to ultimate potential, it is 
important to recognize that the volume 
of gas that can be produced economic- 
ally from any region is less than the total 
volume contained in the sediments of 
that region. The volume of the resource 
that is contained in the sediments is 
fixed and finite. The volume that can be 
produced economically, however, is a 
variable that depends on the supply 
cost and market prices. It follows that 
the ultimate potential cannot be as- 
sessed without reference to econom- 
ICS. 


We find the historical decline in re- 
serves additions per unit of exploratory 
drilling to be a particularly useful re- 
lationship in assessing the prospects 
for reserves additions. Figure 6-2 clear- 
ly illustrates this decline with respect to 
the Western Canada Sedimentary 
Basin. This figure may be interpreted in 
different ways, but it suggests a trend 
pointing to an ultimate potential be- 
tween 170 exajoules and 200 exa- 
joules. If itis assumed that the trend will 
flatten in the future, that is, the rate of 
reserves additions relative to drilling will 
tend to stabilize rather than continuing 
to decline, then the ultimate potential 
will be perceived to be even higher. 
Submittors’ estimates of the ultimate 
potential of the Western Canada 
Sedimentary Basin range from 197 to 
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Figure 6-1 
Established Reserves of Marketable Natural Gas 
Conventional Producing Areas 
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Figure 6-2 
Natural Gas Reserves Additions Per Unit of 
Exploratory Drilling, Conventional Producing Areas 
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225 exajoules. The shaded area on 
Figure 6-2 represents the plausible 
range of reserves additions to 2005. 


For our reserves additions projection 
(Figure 6-3), we accepted the range of 
ultimate potential suggested by the 
data on Figure 6-2 as aconstraint onthe 
quantity of new gas that could be an- 
ticipated during the forecast period. We 
then constructed an exploratory drilling 
profile reflecting this constraint. From 
this profile, and our projection of the rate 
of additions as a function of drilling 
activity shown in Figure 6-2, the Refer- 
ence Case reserves additions forecast 
was developed. Finally, we examined 
the costs of these additions, to satisfy 
ourselves that financial viability could 
reasonably be expected. 


Figure 6-3 


Table 6-2 


Social Supply Costs of Reserves Additions 


and Field Gate Prices 
Western Canada 


($1983 per Gigajoule) 


Reference Case — Field Gate Price 


Social Supply Cost of Reserves Additions 


We considered only social supply 
costs in our analysis, that is, capital and 
operating costs exclusive of taxes, 


Marketable Natural Gas Reserves Additions 
Conventional Producing Areas 


3 YEAR MOVING 
AVERAGE 
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Source: Table A6-5, Appendix 6 
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1983 2005 
2.48 3.60 
1.60 2.45 


royalties and incentives, discounted at 
areal rate of ten percent, the estimated 
social opportunity cost of capital in 
Canada. We estimated these supply 
costs using four sequential reserves 
additions increments of ten exajoules. 
The timing of the ten exajoule_in- 
crements reflects our drilling profile 
projection. 


Table 6-2 indicates the expected rise 
inthe marginal supply costs of reserves 
additions from $1.60 per gigajoule at 
the beginning of the period to $2.45 per 
gigajoule for the fourth ten exajoule in- 
crement. Over the same period, the 
field gate price (that is the price paid 
after field processing to produce 
marketable natural gas) is projected to 
increase from the current approximate 
value of $2.50 per gigajoule (including 
the flowback to producers of export 
revenue) to $3.60 per gigajoule. 


The estimated supply costs appear 
to leave enough margin for taxes and 
royalties as to not invalidate our projec- 
tion of reserves additions. 


Our forecast of annual reserves addi- 
tions is compared to submittors’ views 
in Figure 6-4 and Table 6-3. 


Frontier Areas 


We are in full agreement with sub- 
mittors that the Canadian frontier re- 


Table 6-3 


Forecasts of Marketable Natural Gas Reserves Additions 


Conventional Areas 


(Exajoules) 


B.C Alta 

AERCB — 28.7") 
Amoco (base) 5.1) 39.1!) 

(expanded) 8.4) 68.1) 
B.C, 9.4 — 
CPA 4.6°) 31.9) 
Dome a eS 59.8 
Imperial 6.5) 45.6) 
Husky/NOVA 40 545 
Petro-Canada les 50.2 
Saskatchewan — -= 
Shell 10.40 25.7°) 
Lee 6.4 40.6 
NEB es 39.3 


Gross heating values applicable to 
NEB estimate: 


British Columbia 38.8 megajoules per 


cubic metre 
Alberta 38.8 megajoules per 
cubic metre 
Saskatchewan 36.8 megajoules per 
cubic metre 
Southern 
Territories 36.8 megajoules per 


cubic metre 


“ From AERCB 84-18 report. 

(°) Forecast 1983-2000. 

‘) Forecast 1983-1995. 

4) Include Southern Territories and Ontario. 

‘S) Southern Territories included in British Columbia total. 


gions have significant geological po- 
tential and could account for a sub- 
stantial portion of future natural gas 
supplies. The quantities that will be ex- 
ploited commercially and the timing of 
such production, however, will depend 
on many factors, including _ total 
volumes discovered, prevailing eco- 
nomic conditions, and technological 
progress. Uncertainties surrounding 
the development, production and 
transportation of natural gas from 


Southern Canada 
Sask Terr. Total 
13124) _ 45.52) 
sheiceae = 77.8) 
0.50) 0.50) 37.50) 
3.6 ae 74.7 
0.4) 0.4°) 52 9°) 
0.7 59.2 
122) = 62.7 
3.5 =e = 
= es 36.12) 
mises = 47.0 
0.8 = 45.5 


Canada’s frontier areas make forecast- 
ing supply from this source extremely 
difficult. 


Reserves potential is recognized in 
three frontier areas Currently being ex- 
plored: the Mackenzie Delta-Beaufort 
Sea, the Arctic Islands and the East 
Coast offshore. To date, there has been 
no production from any of these areas. 


In the course of the 1977 Northern 
Pipeline hearing, the Board determined 
the established natural gas reserves of 
the Mackenzie Delta-Beaufort Sea re- 
gion and the Arctic Islands to be some 
6 exajoules and 12 exajoules, respec- 
tively. We consider these estimates still 
valid; additional quantities of gas have 
been found, notably in the Beaufort 
Sea, but these are not at present, in our 
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opinion, established reserves. No natu- 
ral gas reserves have yet been recog- 
nized by the Board for the East Coast 
offshore region, although several very 
interesting discoveries have been 
made. Delineation drilling will be re- 
quired to establish the extent to which 
these may prove economically viable. 
We anticipate a hearing in the near 
future with respect to the Venture gas 
field, east of Sable Island, when it willbe 
possible to fully evaluate reserves. Two 
wells, critical to an assessment, were 
drilling when this text was written. 


Submittors’ estimates of frontier re- 
serves are compared with estimates of 
discovered resources“ fromthe Cana- 
da Oil and Gas Lands Administration's 
(COGLA) 1983 Annual Report in Table 
6-4. 


Very Low Permeability Sources 


The Board has in the past acknowl- 
edged that a large resource of natural 
gas (tight gas) may well exist in very low 
permeability reservoirs, located in West 
Central Alberta and the adjacent area 
of British Columbia. It is generally 
accepted that any large-scale exploita- 
tion of these resources would require 
the application of non-conventional 
well completion techniques. In some 
areas, very low permeability reservoirs 
in direct contact with conventional re- 
servoirs are expected to experience 
essentially conventional recoveries. In 
the Elmworth, Sinclair and Wapitifields, 
some 11 billion cubic metres of tight 
gas in contact with conventional reser- 
voirs have been recognized by the 
Board as forming part of the es- 
tablished reserves. 


Attempts were made during the late 
1970s to produce gas from very low 


“ Discovered resources are estimates of the quantities 
of crude oil or natural gas occurring in known reser- 
voirs but of uncertain economic viability. 
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Figure 6-4 
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permeability reservoirs in Alberta by 
applying the massive hydraulic fractur- 
ing technique. Post-fracture flow rates, 
however, were not considered eco- 
nomic. 


We agree with submittors that very 
low permeability reservoirs, unless 
overlain by conventional reservoirs, are 
currently not economically exploitable. 
Furthermore, to produce gas from non- 
conventional reservoirs economically, 
major advances in well completion 
technology will have to be made. Any 
future plan to exploit this resource will 
have to be weighed against alternate 
supply sources in terms of cost/price 
relationships. 


Deliverability 


The outlook for natural gas de- 
liverability has changed very little since 


Table 6-4 


DA 


the Board's 1982 Gas Export Omnibus 
Hearing. In fact, most submittors pro- 
vided the same forecasts as for that 
hearing, with certain minor adjustments 
toreflect greater cumulative production 
and changes in expected levels of de- 
mand. Submittors’ forecasts of de- 
liverability from established reserves, 
from established reserves and _ re- 
serves additions combined, and from 
frontier regions are shown in Appendix 
6, Tables A6-8, A6-9 and A6-10. There 
is close agreement in the forecasts 
of deliverability from established re- 
serves, but there is a greater diver- 
gence of opinion when the more spec- 
ulative reserves additions and frontier 
sources are included. Figures 6-5 and 
6-6 compare submittors’ forecasts of 
supply from conventional and frontier 
areas respectively with our Reference 
Case projection. 


Remaining Reserves and/or Discovered 
Resources of Natural Gas 


Frontier Regions 


(Exajoules) 
Mackenzie- 
Beaufort 
Amoco 8.0 
COGLA” 10.7 
CPA 22.99) 
Dome 10.1 
Gulf 9.3 
Mobil — 
Panarctic® — 
Petro-Canada — 
NEB 5:6 


“) Discovered Resources 
(2) Proved and Probable only 
) Includes Arctic Islands 
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Arctic East Coast 
Islands Offshore 
14.5 — 
14.2 9.4 
12a 8.6 
16.0 12.0 
pee 45 
iene — 
14.6 12.0 
12.0 


Our Reference Case supply capabil- 
ity forecast is illustrated in Figure 6-7 
and is detailed in Appendix 6, Tables 
A6-11 and A6-12. This supply capabil- 
ity forecast, described in more detail 
later, represents deliverability un- 
constrained by demand. Potential de- 
liverabilities from frontier regions are 
shown for illustrative purposes. The 
frontier estimates, for the Scotian Shelf 
and for the Mackenzie Delta area, are 
based on proposed project levels of 
10.1 million cubic metres per day of gas 
starting in 1990 and 22.6 million cubic 
metres per day of gas starting in 1995, 
respectively. We assumed that solution 
gas from Hibernia would initially be rein- 
jected and, therefore, would not con- 
tribute to the total supply forecast. No 
other sources of frontier gas are consid- 
ered likely during the forecast period. 


Figure 6-7 illustrates that deliverabil- 
ity from controlled gas, thatis, reserves 
now under contract in the conventional 
areas, will decline throughout the fore- 
cast period. Deliverability from other 
established reserves and from re- 
serves additions is expected to equal 
supply from currently controlled re- 
serves by the early 1990s, and to ex- 
ceed it in the latter part of the projection 
period. Reserves additions therefore 
become acritical parameter in this fore- 
cast. 


The various components of our gas 
deliverability forecast are shown in 
Appendix 6, Tables A6-11 and A6-12. 
Deliverability from over 90 percent of 
the controlled reserves is derived using 
our deliverability computer model. The 
forecast is based on a pool by pool 
analysis of gas deliverability reflecting 
well flow characteristics, basic reser- 
voir parameters, and daily contract 
rates. The model incorporates drilling 
and compression cost data and current 
producer netbacks to economically 
maintain deliverability at or near the 
contract rate as long as possible by 
adding infill wells and/or field compres- 
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Figure 6-7 


Deliverability — Supply Capability by Supply 


Source, Canada 
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sion. The forecast of deliverability from 
the remaining 10 percent of the con- 
trolled reserves is based on either past 
production history or other published 
forecasts. 


Our deliverability forecasts always 
assume that there will be adequate 
pipeline capacity to transport the fore- 
cast levels of deliverability. However, 
because of low levels of demand in 
recent years and relatively low forecast 
levels for the next few years, it will be 
some time before installed pipeline 
Capacity becomes equivalent to our 
forecast deliverability. 


In addition to deliverability from con- 
trolled reserves, our gas supply fore- 
cast also includes deliverability from 
both other established reserves (un- 
committed or not contracted, beyond 


SCOTIAN SHELF 


MACKENZIE DELTA 


ISPS 2000 2005 


economic reach, and deferred) and 
from reserves additions. 


We estimate that as of 31 December 
1982, there were some 15.8 exajoules 
of uncommitted gas reserves in Alber- 
ta, 3.4 exajoules of which were in the 
shallow gas zones of Southeastern 
Alberta. Because of continuing low 
levels of demand for Alberta gas and 
the growing take-or-pay commitments 
of the major gas purchasers, we feel 
that these uncommitted reserves will be 
tied in more slowly than we had pre- 
viously assumed. The connection 
schedules used in the current forecast 
are shown in Appendix 6, Table A6-13. 


Deliverability from the shallow gas 
reserves is based on a deliverability 
profile generated by our model. The 
deliverability profile for the other un- 
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committed gas reserves is based onan 
initial rate of one unit of production a day 
for each 7000 units of recoverable re- 
serves. This rate is assumed to be con- 
stant for eight years and then decline at 
8.22 percent per year thereafter. This is 
a widely accepted general profile for 
conventional gas reserves. 


In British Columbia, we estimate that 
as of 31 December 1982, there were 
some 2.2 exajoules of uncommitted 
gas reserves. Deliverability from these 
reserves was calculated on a pool by 
pool basis by the model with onstream 
dates assigned considering expected 
demand levels, size of pool and dis- 
tance from existing pipelines. 


Uncommitted gas reserves in Sas- 
katchewan as of 31 December 1982 
are estimated to be 0.4 exajoules. Be- 
cause the Saskatchewan government 
now intends to reduce its purchases 
from Alberta and to produce more of its 
own gas to meetits needs, we assumed 
that these uncommitted gas reserves 
would likely be connected faster than 
those in Alberta and our previous profile 
for uncommitted reserves was used. 
This connection schedule is also shown 
in Appendix 6, Table A6-13. As these 
reserves are largely shallow gas re- 
serves, their deliverability was calcu- 
lated using the same shallow gas de- 
liverability profile as for Alberta. 


Deferred reserves are those quanti- 
ties of established reserves which, for 
some specific reason, such as involve- 
ment in a recycling or pressure mainte- 
nance project, are not at present avail- 
able for production. Some 3.7 exa- 
joules of reserves are considered de- 
ferred in Alberta at this time, and we 
adopted a deliverability schedule pre- 
pared by TCPL for these. 


Beyond economic reach (BER) re- 
serves are those established reserves 
which, because of size, geographic 
location or composition, are not consid- 
ered economically available at the 
presenttime. As of 31 December 1982, 
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there were some 1.8 exajoules of BER 
reserves in Alberta and a further 0.7 
exajoules in British Columbia. We 
assumed that 50 percent of the Alberta 
BER reserves would become available 
during the forecast period. They were 
connected at a rate of four percent per 
year and were produced using the un- 
committed Alberta reserves delivera- 
bility profile described earlier. British 
Columbia BER reserves were included 
in the uncommitted reserves forecast 
for that province and were connected in 
amanner consistent with their size and 
location. 


The connection schedule for re- 
serves additions used in previous 
Board publications and shown in Table 
A6-13 was considered to be still ap- 
propriate and was applied to our re- 
serves additions forecasts. Deliverabil- 
ity from reserves additions in Alberta 
and British Columbia was calculated 
with the same deliverability profile de- 
scribed earlier (i.e., an initial rate of 
1:7000 and a flat life of eight years with 
production declining at 8.22 percent 
per year thereafter). We used the shal- 
low gas profile to forecast deliverability 
from Saskatchewan additions. 


Testing the sensitivity of our total fore- 
castto different deliverability profiles for 
reserves additions showed that the 
quantity of reserves additions rather 
than the profiles or connection sched- 
ules has the greatest effect onlong term 
deliverability. Consequently, the ex- 
pected range of uncertainty in our over- 
all supply forecast is principally 
dependent on the expected range of 
reserves additions. The effect of the 
uncertainty involved is discussed in the 
supply/demand balance section of this 
chapter. 


6.2 Natural Gas Exports 


Natural gas exports, which averaged 
some 1 000 petajoules per year during 
the 1970s, have declined during the 


last four years to 750 petajoules in 1983. 
This is only 40 percent of the level 
of exports currently authorized by 
the Canadian government. Declining 
United States demand for gas, the high- 
er cost of the Canadian supply and 
increased United States supply gener- 
ated by higher prices, have decreased 
the market opportunities for Canadian 
gas. Our exports represent only four 
percent of the United States gas de- 
mand; consequently, small swings in 
either demand or supply in that country 
can have a major impact on Canadian 
exports. The outlook for gas exports 
depends not only on future supply and 
demand, but also on modifications to 
gas pricing policies currently under re- 
view in both countries. 


With respect to pricing, it was 
assumed that Canadian gas will be- 
come more market sensitive, with 
prices tending towards the level neces- 
sary to be competitive with indigenous 
United States gas and alternative fuels. 
This assumption is in line with the views 
provided tousinthe submissions andin 
meetings held with exporters, and with 
the subsequent federal policy state- 
ment of 13 July, 1984. 


No such unanimity exists with re- 
spect to the duration of the current ex- 
cess gas deliverability in the United 
States. The situation has been im- 
aginatively described by some experts 
as a bubble and as a sausage by oth- 
ers. Inthe longerterm (post 1990), most 
agreed that a strong demand will exist 
for Canadian gas and that currently 
authorized quantities will be exported. 
Inthe period to 1990, our approach was 
to examine both the implications of the 
overall United States gas balance and 
the prospects for specific markets be- 
ing served by existing licences. Con- 
siderable judgment was then used to 
make a forecast for each licence, the 
results of which are shown in Appendix 
6, Table A6-14. 
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United States Supply and Demand 


Our forecast of exports reflects the 
overall view that United States require- 
ments for supplemental gas supplies 
(imports) would be about 31 billion cu- 
bic metres (1.1 Tcf) in 1986 increasing 
to 51 billion cubic metres (1.8 Tcf) by 
1990. On the demand side, we see a 
modest increase in total United States 
gas demand from some 480 billion cu- 
bic metres (17 Tcf) in 1983 to 500 billion 
cubic metres (18 Tcf) in 1990. We donot 
expect reserves additions in the United 
States to keep pace with this level of 
demand during the next few years, with 
the result that the current deliverability 
surplus from the lower 48 states will 
become a shortfall by 1986. This, cou- 
pled with the effects of the current high 
rates of take from established reserves 
which willlead to amore rapid decline in 
future deliverability, point to a growing 
gap that the United States will have to fill 
from supplemental sources. Expecta- 
tions are that Mexico and Algeria will 
continue to supply between 3 and 4 
billion cubic metres (100 to 150 Bcf) per 
year. The remaining requirements for 
supplemental gas would be filled by 
Canadian imports. 


Regional Market Considerations 


The quantity of gas that is authorized 
to be exported to various United States 
markets is shown in Figure 6-8. 


Northern California is served by 
Pacific Gas and Electric which pur- 
chases Canadian gas from Alberta & 
Southern Gas Co. Ltd. through its sub- 
sidiary Pacific Gas Transmission Co. 
Demand for Canadian gas declined in 
the 1982-83 contract year from the 
1981-82 level, owing in part to high 
levels of rainfall that increased the 
availability of hydroelectric power. Sur- 
plus petroleum, principally residual fuel 
oil, which resulted from increased 
availability of Alaskan oil, has further 
compounded the marketing problems 
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Figure 6-8 
Authorized Gas Exports by Market Region’ 
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for Canadian gas even though Cana- 
dian exports to this market area enjoy 
low transportation costs both in the 
United States and in Canada. Current- 
ly, Canadian gas competes primarily 
with domestic supplies in the United 
States brought into northern California 
by El Paso pipeline. The Diablo Canyon 
and San Onefre nuclear plants are likely 
to displace some gas-fired electric 
generation when they come on stream. 


Despite this competition, Canadian 
gas Is expected to maintain its current 
share of the market in 1983-84, with 
exports at a level of 55 percent of au- 
thorized volumes. It is expected that 
takes of Canadian gas will gradually 
increase to 75 percent of the authorized 
quantity by 1986-87. 


Canadian gas is sold into Southern 
California by Pan-Alberta to its United 


U.S. CENTRAL 
AND MIDWEST 


U.S. EASTERN JAPAN 


States importer, Northwest Alaskan, 
which resells the gas to Pacific Inter- 
state Transmission for subsequent de- 
livery to Southern California Gas Com- 
pany. The major load centre for this gas 
is inthe Los Angeles area. Here, Cana- 
dian gas competes with United States 
domestic gas from El Paso and Trans- 
western. We are forecasting that de- 
liveries, which are currently 43 percent 
of authorized levels, will increase to 60 
percent by 1986-87. 


The present high cost of Canadian 
gas exports, combined with competi- 
tion from low cost, high sulphur residual 
fuel oil, wood wastes, United States 
indigenous gas and electricity in the 
Pacific Northwest have caused a sub- 
stantial reduction in export quantities to 
this market area. Based on the assump- 
tionthat Westcoast'’s United States cus- 
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tomer Northwest Pipeline, will continue 
to purchase gas from United States 
indigenous sources at the historical 
level of some 4.7 billion cubic metres 
(165 Bef) ayear, itis anticipated that the 
market for Canadian gas will gradually 
improve from the current 35 percent of 
the authorized level to 75 percent by 
1986-87. 


Potential for growth in the United 
States Central and Midwestern markets 
is limited primarily by population in- 
creases and industrial growth, neither 
of which is expected to be substantial in 
the shortterm. However, improved eco- 
nomic conditions and declining de- 
liverability of United States gas avail- 
able to interstate pipeline companies 
serving this region are expected to lead 
toincreased demand for Canadian gas 
beginning in 1986. 


Various Canadian companies serve 
this market area. Pan-Alberta exports, 
via the Eastern Leg of Foothills Pipeline 
(Yukon) Ltd., serve three United States 
pipelines, Northern Natural, Panhandle 
Eastern and United. Canadian gas is 
also sold by ProGas and Consolidated 
through the Northern Border system 
which makes up the United States por- 
tion of the Eastern Leg. TransCanada 
exports major quantities of gas at Emer- 
son, Manitoba to its United States 
customers, Great Lakes, Midwestern 
and American Natural Resources Pipe- 
line. Domestic United States gas, 
however, can currently be delivered 
into this area well below the price of 
Canadian gas. 


United States customers of Cana- 
dian gas in the Central United States 
market area have experienced some 
permanent load losses due mainly to 
restructuring of industry and, in certain 
instances, competition from coal. As 
well, a substantial proportion of in- 
dustrial customers in this region have 
dual-fuel capability and can readily 
switch between natural gas and resid- 
ual fuel oil. 
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Canadian-Montana Pipe Line Com- 
pany and Inter-City Gas Corp. both 
have suffered permanent load loss to 
coal and wood wastes in their market 
regions. Increased production of in- 
digenous Montana gas has also had an 
impact on the demand for Canadian 
gas in Montana. 


We forecast that deliveries to this 
region will increase to between 60 and 
70 percent of the authorized level by 
1986-87, fromcurrentlevels of between 
40 and 50 percent. 


In United States Eastern markets 
there is considerable potential for ex- 
panded natural gas usage in the resi- 
dential and commercial sectors as a 
result of substituting gas for oil in this 
region. Canadian exports currently 
moving into this market form a very 
small proportion of total exports primari- 
ly due to lack of pipeline facilities. 


Demand in this region is forecast to 
remain at 1982 levels through 1984, 
with gradual improvements thereafter. 
New industries and an increase in con- 
versions from other fuels are likely to 
increase requirements for natural gas. 
The increase in industrial demand 
should also help to improve system 
load factors. 


We assume that TCPL’s exports to 
Boundary Gas, Inc. will commence as 
scheduled in November 1984. All other 
new exports to the United States North- 
east market, authorized as a result of 
the Board’s 1983 Gas Export Omnibus 
Decision, will start during the 1986-87 
licence year. 


We forecast that deliveries will in- 
crease to 75 percent of the authorized 
level by 1986-87 assuming United 
States regulatory approval is received 
and proposed pipeline facilities are 
built to accommodate increased im- 
ports from Canada. 


For purposes of this report, we 
assumed that the project sponsored by 
Dome Petroleum Ltd. to transport LNG 


from British Columbia to Japan would 
proceed, but that it would not start until 
1987-88. 


Short Term Forecast of Exports 


The results of our forecast are 
summarized in Table 6-5 and are com- 


pared with submittors’ forecasts in 
Figure 6-9. 


Beyond 1990, all submittors 
assumed extension of export licences. 
This assumption is not built into our 
forecast, which is based only on 
present licence terms and quantities. 


Forecast 
Exports Percent 
0.79 42 
1.01 45 
1.14 of 
HOS 68 
MOT 74 
1.85 83 
1.85 90 


Table 6-5 
Short Term Forecast of Natural Gas Exports 
(Exajoules) 
Authorized 
Exports 
1984 1.86 
1985 Bop 
1986 2.25 
1987 2.26 
1988 2.24 
1989 2.22 
1990 2.06 
Figure’ 6-9 
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Figure 6-10 
Authorized, Actual and Forecast 
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Figure 6-11 
Demand for Natural Gas, Canada 
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Figure 6-10 illustrates our assumption 
that over the longer term export levels 
will track authorized levels. 


6.3 Primary Demand for 
Natural Gas 


Primary demand for natural gas 
includes requirements for thermal 
electricity generation, pipeline fuel and 
reprocessing fuel, as well as end use 
requirements. Figure 6-11 shows our 
Reference Case projection for primary 
gas demand (Appendix 10 provides 
demand levels). We project average 
growth in primary requirements for nat- 
ural gas to be from two to three percent 
per year over 1983 to 2005. Our outlook 
on primary gas demand is compared to 
submittors’ projections in Figure 6-12, 
and in Appendix 6. 


Considerable uncertainty exists 
about the impact of anumber of factors 
on gas demand. Of particular im- 
portance are the outcome of the current 
competition between gas and electric- 
ity under current pricing policies, and 
the timing of extensions of natural gas 
service areas. 


In general, primary gas demand 
tracks domestic end use requirements 
but thermal electricity generation re- 
quirements are projected to decline 
over the projection horizon (Chapter 5). 
Pipeline fuel increases significantly in 
the 1980s and subsequently declines, 
following the pattern of natural gas ex- 
ports. 


Our views on end use demand for 
natural gas follow from: 


* our assessments of total energy de- 
mand in the residential, commercial 
and industrial sectors (Chapter 3) 
and of interfuel competition in those 
markets (Chapter 4), 


¢ the extent of natural gas use as a 
petrochemical feedstock and fuel 
(Chapter 3); and 
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Figure 6-12 
Projections of Primary demand for Natural Gas, 
Canada 
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2005 


¢ the use of natural gas for vehicles 
(Chapter 3). 


End use demand is projected to 
grow at about 3.5 percent per year in 
the 1980s. Relatively rapid growth is 
projected as a result of the impact of 
economic activity on industrial energy 
markets, increasing gas penetration as 
natural gas service areas are extended 
in domestic markets, and increased 
use of natural gas as a petrochemical 
feedstock. Inthe 1990s, demandis pro- 
jected to grow at about 2.5 percent per 
year, as gas penetration slows, and as 
growth in petrochemical requirements 
is considerably reduced. We have 
assumed that natural gas would in- 
creasingly be used as a vehicle fuel, 
especially in commercial fleets. 


6.4 Supply/Demand Balance 


Figure 6-13 compares the gas sup- 
ply forecast for conventional areas to 
the projection of domestic and export 
demand, excluding domestic demand 
in the Atlantic regions. This demand 
has been excluded because it is predi- 
cated on an East Coast offshore gas 
source. 


The higher of the two supply lines in 
Figure 6-13 reflects the impact of carry- 
ing forward to subsequent years natu- 
ral gas unused in the earlier years of the 
projection period. It is evident that, 
given our Reference Case supply and 
demand projections, there will be an 
excess supply of natural gas until the 
turn of the century. 


The plausible ranges of gas supply 
and demand are illustrated in Figure 
6-14. The shaded demand area 
represents the deviation from the refer- 
ence forecast. Similarly the shaded 
area of supply represents the deviation 
adjusted for the carry-forward of sur- 
plus deliverability. Overall, natural gas 
supply from the conventional produc- 
ing areas is expected to meet demand 


for at least 20 years, perhaps consider- 
ably longer. This outlook is not material- 
ly affected by the inclusion of our pro- 
jections of frontier supply and Atlantic 
demand. (Figure 6-15) 
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Figure 6-14 
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Figure 6-15 
Plausible Ranges of Natural Gas Supply and 
Demand, Canada 
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CHAPTER 7 


CRUDE OIL AND EQUIVALENT 
eee er 


In this chapter we examine the extent 
to which Canada’s oil resources can 
satisfy domestic demand for petroleum 
products. After introducing the various 
components of the oil resource, the 
different supply sources are discussed 
beginning with supply from con- 
ventional producing areas — primarily in 
Western Canada. The discussion in- 
cludes a review of currently remaining 
established reserves as well as re- 
serves additions from future discover- 
ies, enhanced recovery, and other 
appreciation of reserves in established 
pools. Next we assess the likely con- 
tribution of synthetic crude oil and 
crude bitumen from oil sands deposits, 
and finally we look at the prospects for 
production from frontier areas — the 
Mackenzie Delta — Beaufort Sea, the 
Arctic Islands and the East Coast 
offshore. 


We then discuss oil demand which is 
based on the demand for specific pe- 
troleum products. Domestic refinery 
feedstock requirements are related to 
available domestic supply and the im- 
plications for future imports and exports 
examined. We conclude the chapter 
with a discussion ofthe supply/demand 
balance. 


7.1 Supply of Crude Oil and 
Equivalent 


There are three major constraints that 
affect future oil supply: 


¢ The size of the oil resource. 


¢ Technological limitations which in- 
fluence the accessibility of resources 
for exploitation, the level of recovery 
from deposits and the lead time re- 
quired for development. 


¢ Economic considerations which af- 
fect the pace of resource exploitation 
and recovery levels. 


The crude oil resource base is the 
total quantity of hydrocarbon known or 
inferred to exist from which crude oil or 
its equivalent can be obtained, without 


regard to that proportion which may 
prove economically recoverable. Only 
part of the resource base will ultimately 
constitute supply, depending on geolo- 
gical, technological and economic fac- 
tors. 


The resource base is made up of 
components which are diverse and not 
equally well defined. That best defined 
is oil in place in discovered pools. 
These pools, which contain our es- 
tablished reserves, encompass a wide 
variety of reservoirs containing crude oil 
of different quality and having very dif- 
ferent production characteristics. Pro- 
duction rates will normally decline as a 
pool is produced, but the rate of decline 
can be reduced and the recovery of oil 
increased as technological progress 
occurs and as producer economics 
make feasible more complex and 
generally more expensive enhanced 
recovery processes. Oil in place in dis- 
covered pools is about four percent of 
the total resource base. 


Less well defined are future additions 
to the conventional crude oil resource 
base through exploration and develop- 
ment. These could amount to some five 
percent of the resource base. |n well 
explored regions a reasonable es- 
timate of additions can be made 
through analysis of past discovery 
trends but advances in exploratory 
techniques and changes in producer 
economics could well result in addi- 
tions that vary significantly from histor- 
ical trends. In less explored areas a 
geological assessment can be made, 
but favourable geological conditions 
do not guarantee the occurrence of oil, 
and estimates based on such assess- 
ments are very speculative. Because 
most of Canada’s unexplored areas are 
offshore or inthe Arctic regions, petrole- 
um resource development in these 
areas will be very expensive, and the 
economic viability of any discovery will 
depend on reservoir size and pro- 
ductive capacity. 
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By far the largest component of the 
crude oil resource base, but least well 
defined in terms of exploitable quanti- 
ties, is crude bitumen. It constitutes 
some 90 percent of the total. Crude 
bitumen is a tar-like substance which 
generally will not flow out of the deposits 
in which it occurs. Where the deposits 
occur near the surface the bitumen can 
be recovered by mining techniques. 
Deposits occurring in the subsurface 
must be produced through wells follow- 
ing the introduction of heat to make the 
bitumen mobile. The latter production 
method is referred toasinsiturecovery. 


Crude bitumen occurs in several 
very large deposits in Alberta each with 
its specific challenges with regard to 
extraction. Two large mining plants are 
currently in operation in the Athabasca 
deposit. The bituminous sand is reco- 
vered from open pits, the bitumen and 
sand separated by ahot water process, 
and the bitumen then upgraded by a 
refinery process to asynthetic crude oil. 
Smaller scale in situ projects are in 
operation at several locations in the 
province. Production from these is cur- 
rently not upgraded; the produced bitu- 
men is mixed with pentanes plus (avery 
light oil derived for the most part from 
natural gas processing) to thin the bitu- 
men and make it suitable for pipeline 
transportation. 


Though currently available technolo- 
gy is capable of developing a sizeable 
portion of the resource, it is very ex- 
pensive. Several proposals to increase 
bitumen extraction efficiency are, how- 
ever, under development and signifi- 
cant progress appears likely over the 
forecast period. 


Synthetic crude oil produced from 
coal could also be considered part of 
the oil resource base. Two plants are 
Currently operating in South Africa. In 
Canada research is taking place on the 
liquefaction of coal from both Eastern 
and Western coal deposits. 


Estimates of social supply costs pro- 
vide a measure of the economic 
feasibility of developing Canada’s oil 
resources. Table 7-1 shows estimated 
ranges of social supply costs for vari- 
ous sources of oil supply. These are 
costs of developing and producing oil 
exclusive of taxes, royalties and any 
incentives, discounted at a real rate of 
ten percent, the estimated social cost of 
capital in Canada. The ranges given for 
each supply source reflect uncertain- 
ties in input data, and indicate that 
supply costs will differ from project to 
project within a given supply source. 


The estimates were constructed on 
the assumption that real costs would 
rise as the resource base diminished, 
but that there would be no real increase 
in capital and operating costs per unit of 
effort. 


Table 7-1 


Figure 7-1 


Production History and Projected Productive 
Capacity of Crude Oil and Equivalent 
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Oil Prices and Social Supply Costs of Crude Oil" 


World Price of Oil at Montreal’) 
1983 
2005 


Conventional Reserves Additions 
Enhanced Recovery, Heavy Oil 
Enhanced Recovery, Light Oil 
Frontier 

Integrated Oil Sands Mining Plants 
Integrated Oil Sands In Situ Plants 
Bitumen and Upgrading 


Bitumen 
Upgrading 


™ Includes transportation costs to Central Canada ex- 
cept where otherwise indicated. 

®) Indicated price range is for oil in the APMC D7-S7 to 
D2-S3 quality range. 


$1983 Per Cubic Metre 


215— 265 
250 — 310 


70— 140 
60 — 160 
60—210 
100 — 150 
200 — 300 
200 — 300 
210-320 


110-170 
100— 150 


8) Excludes transportation costs. Transportation costs 
depend on location of fields, and may range from 
$10 — $80 per cubic metre. 
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The ranges of supply costs are 
shown in order of perceived economic 
attractiveness and are, in our opinion, 
representative. The relative costs of 
production from alternative sources of 
supply were a key consideration in the 
preparation of our forecast. Only one 
submittor, Dome, provided supply cost 
estimates from several supply sources; 
its estimates are comparable to ours. 
Further reference to these supply costs 
will be made in discussing individual 
supply categories. 


Our forecast of supply of crude oil 
and equivalent is summarized in Figure 
7-1. It is evident that by the year 2005 
currently established reserves will be 
providing only asmall proportion oftotal 
supply. New supplies will come from 
discoveries, enhanced recovery of cur- 
rently established reserves, oil sands 
projects and the frontier regions. An 
increasing proportion of total supply will 
be from the heavy oil category, thus 


oo SSSSSSSSSS———S—S—sesesSsSsSsSsh 


heavy crude oil to a lighter oil, or for 
' increasing exports of heavy oil with a 
compensating increase in imports of 
light crude oil. 


Supply from Conventional Areas 


Established Reserves 


Established reserves are shown by 
province in Table 7-2. These estimates 
were compiled on the basis of indi- 
vidual pool performance reviews. 


Table 7-2 


During the forecast period pro- 
ductive capacity from established re- 
serves is expected to decline from a 
level of 200 000 cubic metres per day in 
1983 to a level of 19000 cubic metres 
per day in 2005, or about ten percent of 
the current level. Our forecast of pro- 
ductive capacity from established re- 
serves is not sensitive to world oil prices 
as we assumed incentives for infill drill- 
ing and programs of fiscal relief for 
marginal pools will continue. Hence, 


Estimated Established Reserves Of Conventional Crude Oil 


At 31 December 1982 


(Million Cubic Metres) 


British Columbia 
Alberta 
Saskatchewan 
Manitoba 

Northwest Territories 
Ontario 

Canada Total 


Preliminary estimates 
as of 31 December 1983: 


Canada Total 


Table 7-3 


Plausible Range of Productive Capacity 


From Established Reserves 


(Thousands of Cubic Metres per Day) 


1983 
High 210 
Reference Case 200 
Low 190 


Initial Remaining 
80.4 23.9 
1868.9 567.8 
392.6 100.4 
29.1 io 
39.9 35.6 
9.8 0.6 
2420.7 735.7 
2466.8 714.5 
1990 2005 

104 20 

99 19 

94 18 
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the plausible range which is indicated 
in Table 7-3 is very limited. 


The Reference Case forecast of pro- 
ductive capacity from established re- 
serves is summarized by province in 
Appendix 7, Table A7-4 and detailed by 
pool in Appendix 7, Table A7-5. In this 
table we have also grouped the in- 
dividual pool data according to pipeline 
system. This aggregation provides an 
assessment of the projected utilization 
of individual pipelines which enables 
possible pipeline constraints to the 
forecast to be identified. The locations 
of these and other major pipelines are 
shown in Figure 7-2. 


Reserves Additions of Conventional 
Crude Oil in Established Producing 
Areas 


Reserves additions consist of future 
discoveries and appreciation of re- 
serves in established pools. Apprecia- 
tion results from revisions to previous 
estimates, extensions to a pool's 
boundaries and improvements in oil 
recovery through the application of en- 
hanced oil recovery methods. En- 
hanced recovery can be achieved 
through infill drilling, waterflooding, or 
other, more costly methods, commonly 
referred to as tertiary techniques. 


For our analysis we have considered 
reserves additions resulting from all 
forms of enhanced recovery of current- 
ly established reserves as one catego- 
ry. Future discoveries and other appre- 
ciation of currently established re- 
serves are considered as a separate 
category. The magnitude of the re- 
serves additions for each of these 
categories is illustrated in Figure 7-3. 


The total reserves additions of con- 
ventional crude oil in conventional 
areas amount to 679 million cubic 
metres for the forecast period. In com- 
parison, the Board forecast additions 
totalling 696 million cubic metres for its 
modified base case in its June 1981 
report. The current forecast is less op- 
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timistic with respectto anticipated addi- 
tions from enhanced recovery of es- 
tablished reserves but more optimistic 
with regard to future discoveries. Figure 
7-4 illustrates the profile of past and 
expected future reserves additions 
over the forecast period. 


Productive capacity from reserves 
additions in the conventional produc- 
ing areas amounts to 62 000 cubic 
metres per day by the year 2005. Be- 
cause this represents about 30 percent 
ofthe total productive capacity forecast 
for that year, the importance of future 
reserves additions in attaining the pro- 
ductive capacity levels forecast is very 
evident. The basic assumptions used 
to convert reserves additions to pro- 
ductive capacity are listed in Appendix 
7, Table A7-11. 


Future Discoveries and Appreciation 


Crude oil reserves additions from 
new discoveries and appreciation, ex- 
cluding appreciation of currently es- 
tablished reserves through enhanced 
oil recovery, are expected to account 
for about half of the total additions as 
shown in Figure 7-3. 


During the early years of the forecast 
period, the level of reserves additions 
we project is comparable to that ex- 
perienced annually since 1978, when 
additions increased considerably. This 
increase coincided with an acceler- 
ated exploratory drilling effort, much of 
which was gas directed. Subsequently, 
reduced interest in new gas and im- 
proved economics for oil development 
stimulated oil directed drilling and re- 
sulted in the continuation of the higher 
additions rate. We anticipate a strong 
oil directed exploratory effort to contin- 
ue during the early years of our projec- 
tion, which will maintain additions at 
levels currently being experienced. 
Later, we expect these will decline as oil 
becomes more difficult to find. 


Inthe past, reserves in many oil pools 
appreciated significantly in the years 
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following discovery. The appreciation 
resulted from a combination of greater 
understanding of reservoir characteris- 
tics, poo! development, and improved 
producer economics. At present, other 
than by enhanced recovery, we an- 
ticipate little overall appreciation from 
previously discovered pools, or from 
the smaller pools expected to be dis- 
covered during the forecast period. 


We expect that the profitability of ex- 
ploration and production of crude oil in 
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Western Canada can be maintained 
throughout the plausible range of 
prices used for this report. The geolo- 
gical uncertainty or risk, on the other 
hand, may have a significant influence 
on the profitability of individual com- 
panies depending on the number and 
size of pools discovered. 


The plausible range of reserves addi- 
tions indicates the effect of higher or 
lower prices and geological potential. 
Lower oil prices resulting in lower pro- 


Figure /-4 
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ducer returns are expected to retard 
exploratory drilling effort, causing lower 
additions rates while higher prices are 
expected to accelerate exploration, 
yielding higher rates. The plausible 
range becomes considerably smaller 
in the later years of the forecast, as the 
ultimate reserves potential is ap- 
proached. The corresponding range 
for the productive capacity forecast is 
given in Table 7-4. 


Enhanced Recovery 


In this report, enhanced oil recovery 
includes all recovery techniques other 
than those which utilize only the natural 
energy of the reservoir, Known general- 


ly as primary techniques. While there is 
some potential for reserves additions 
by infill drilling and further waterflood- 
ing in established pools, the greatest 
potential for enhanced recovery is 
through the application of tertiary 
recovery techniques. 


For light oils, the most common ter- 
tiary technique involves the injection of 
a fluid that is miscible under reservoir 
conditions with the oil. In the case of the 
hydrocarbon miscible process the fluid 
injected is an NGL such as propane, 
while in the case of the carbon dioxide 
miscible process it is carbon dioxide. 
For heavy oils, the most common ter- 
tiary processes involve steam injection 
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or in situ combustion of the oil in the 
reservoir to enhance oil recovery. 
These are referred to as thermal tech- 
niques. Other processes such as sur- 
factant, alkaline and polymer assisted 
waterfloods are expected to provide 
only minor amounts of incremental oil. 


Recovery potentials for the various 
tertiary recovery processes were as- 
sessed with the aid of a project evalua- 
tion model. This model provides an es- 
timate of the incremental oil recovery 
that would be obtained by the applica- 
tion of a tertiary process in a given 
reservoir and assesses the economic 
viability of the project. The data base for 
this model was developed by ascreen- 
ing process that identified those reser- 
voirs where application of one of the 
tertiary processes was considered to 
be technically feasible. An aggregation 
of the results for individual pools pro- 
vides estimates of both the total in- 
cremental recovery and that portion 
which is economically viable. The total 
incremental recovery is referred to as 
the technical potential while that portion 
considered economically viable is re- 
ferred to as the economic potential. 


The results of our assessment for the 
two most important enhanced recovery 
processes, miscible for light oil reser- 


Table 7-4 

Plausible Range of Productive 
Capacity From Discoveries and 
Appreciation" 


(Thousands of Cubic Metres per Day) 


1990 2005 
High 29 33 
Reference Case 24 27 
Low 20 21 


“ Appreciation of currently established reserves 
through enhanced recovery is excluded. 


———————————— See 


voirs, and thermal for heavy, are shown 
in Table 7-5. Forthe miscible processes 
the estimated technical potential is 304 
million cubic metres which is 8 percent 
of the original oil in place in the pools 
analysed. For the thermal processes 
the estimated technical potential is 266 
million cubic metres, which is 29 per- 
cent of the original oil in place in the 
pools analysed. Economic potentials 
for the Reference Case are 145 million 
cubic metres for the miscible pro- 
cesses and 170 million cubic metres for 
the thermal processes. The total origin- 
al oil in place for reservoirs where at 
least one of the tertiary processes was 
deemed to be technically feasible 
amounts to 4650 million cubic metres, 
or about 60 percent of the original oil in 
place for conventional oil reservoirs in 
Canada. 


For conventional heavy oil reservoirs 
it is generally accepted that unless 
some of the technical problems prove 
more serious than anticipated, the in 
situ combustion process will predomi- 
nate. The reason for this is that much of 
Canada’s conventional heavy oil is con- 
tained in relatively thin reservoirs. The 
steam injection processes are most 
likely to be successful in thicker zones 
and are therefore more applicable to 
recovery of bitumen from oil sands, 
where the pay zones can be relatively 
thick. 


At the present time miscible pro- 
cesses are considered to be tech- 
nically feasible for application in Ca- 
nadian reservoirs, but other tertiary 
processes generally require further 
development before commercial scale 
projects can be implemented in this 
country. Since the introduction of the 
National Energy Program in 1980, eco- 
nomic risks associated with tertiary pro- 
jects have been reduced through price 
provisions and reductions in royalties 
and taxes for incremental oil produced. 
As a result the industry has become 
very active in this area and new projects 


Table 7-5 
Enhanced Oil Recovery Model 
Results — Reference Case 


Thermal Miscible 


Original Oil In 
Place (millions 
of cubic 
metres) 909 


Technical 
Potential 
(millions of 
cubic metres) 266 304 


Percent of 

Original Oil in 

Place 29 8 
Economic 

Potential at 

Reference Oil 

Price (millions 

of cubic 

metres) 170 145 


Percent of 
Technical 
Potential 64 47 
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have been initiated while many others 
are under consideration. these projects 
are largely experimental in scale but for 
the hydrocarbon miscible process 
several commercial scale projects are 
being implemented. Currently active 
and planned enhanced oil recovery 
projects are listed in Appendix 7, Table 
A7-12. 


For the hydrocarbon miscible pro- 
cess, the reserves additions forecast in 
the first few years of the forecast period 
is based on a schedule of currently 
planned projects. Early in the forecast 
period we expect that NGL will be the 
preferred miscible fluid because of a 
surplus supply and low cost. During the 
1990s we anticipate that carbon di- 
oxide will be used to a greater extent 
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because of decreasing availability and 
possibly increased costs of NGL. For 
our projection, we have assumed that 
almost all of the economic potential for 
the miscible processes will be added 
over the forecast period. 


For the thermal processes, the addi- 
tions were assumed to build up slowly 
as technological development pro- 
ceeds. Only 60 percent of the econom- 
ic potential is projected to be added 
over the forecast period. The forecast 
reserves additions for the various en- 
hanced oil recovery techniques are de- 
tailed in Appendix 7, Tables A7-6 and 
A7-8. 


Although much progress is being 
made in the development of enhanced 
oil recovery techniques, many tech- 
nological risks remain. Any forecast of 
reserves additions from enhanced 
recovery projects therefore involves 
considerable uncertainty. Uncertain- 
ties also surround possible future 
changes to the fiscal regime applicable 
to enhanced oil recovery projects. 
Table 7-6 shows the sensitivity range for 
the economic potentials for the various 
enhanced recovery techniques. The 
corresponding plausible range for pro- 
ductive capacity is given in Table 7-7. 


Pentanes Plus 


The forecast of the supply of pen- 
tanes plus Is included in this section 
because it forms part of crude oil and 
equivalent supply, although it is pro- 
duced as a by-product of natural gas 
processing. Itis discussed in detail with 
other natural gas liquids in Chapter 8. 


Our forecast of pentanes plus pro- 
duction is summarized in Appendix 8, 
Table A8-12. This summary provides 
supply by gas plant, pipeline system, 
province and total Canada. Only part of 
this supply will be available as crude oil 
and equivalent because minor volumes 
are expected to be used in enhanced 


Table 7-6 


Economic Potential for Enhanced Oil 


Recovery of Established Reserves 


(Millions of Cubic Metres) 


Low 
Price 

Infill Drilling 
and Waterflooding 60 
Thermal Processes 150 
Miscible Processes eS 
Other Processes 5 
Total 290 


oil recovery schemes. The remaining 
available pentanes plus supply, after 
allowing for our projected forecast mis- 
cible fluid requirements, is included in 
Appendix 7, Table A7-3. 


The growth in the available supply of 
pentanes plus from the current level of 
between 14000 and 15000 cubic 
metres per day to nearly 18000 cubic 
metres per day in 1989 is attributable to 
the projected increase in natural gas 
production. The subsequent decrease 
in supply is related to reduced gas 
exports, termination of major cycling 
schemes and a gradual decrease inthe 
pentanes plus content of produced gas 
as reservoir pressures decline in older 
fields and the supply of solution gas 
from oil fields diminishes. The decrease 
in pentanes plus content in the total gas 
supply is aggravated by the assump- 
tion that future gas discoveries will con- 
tainless pentanes plus than the current- 
ly established reserves. A trend of di- 
minishing pentanes plus content has 
been observed over the last decade. 


A major use of pentanes plus is as a 
viscosity reducing agentto facilitate the 
pipeline transportation of heavy crude 


Reference High 
Price Price 

100 145 

170 200 

145 170 

10 15 

425 530 


oils. We anticipate that the production 
of heavy crude oil will increase over the 
forecast period, largely because of the 
growth in bitumen production from oil 
sands deposits. Consequently, we ex- 
pect that there will be an increasing 
demand for pentanes plus. Without an 
upgrader, demand will exceed supply 
by the late 1980s or early 1990s. All 
submittors who examined the supply/ 
demand balance for pentanes plus 
also came to this conclusion. Solutions 
suggested by submittors involve the 
use of low quality refined light oils as a 
viscosity reducing agent in the trans- 
portation of heavy crude oils, or partial 
upgrading of the heavy crude oils to 
obtain the desired viscosity reduction. 
Conventional upgrading in a regional 
upgrader is also recognized as a possi- 
ble solution. 


Synthetic Crude Oil and Crude 
Bitumen Supply 


The oil sands are a vast resource 
which, given an appropriate economic 
climate, could be developed to com- 
pensate for the declining supplies of 
conventional oil. The major economic 
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factors that will determine the rate of this 
development are oil prices, fiscal 
terms, financing capability of the in- 
dustry and markets. Government polic- 
ies, both federal and provincial, can 
have a major impact on these factors. 
Consequently, there is a large degree 
of uncertainty in any forecast of future oil 
sands production. 


It is generally accepted that the 
Alsands and Cold Lake oil sands proj- 
ects were cancelled in the early 1980s 
because of an anticipated reduction in 
cash flows and uncertainty with regard 
to future oil prices. Since these can- 
cellations, industry has moved to re- 
duce the economic risks by opting for 
smaller projects. A recent change 
which is affecting oil sands develop- 
ment is the increased availability of 
markets for non-upgraded bitumen in 
the United States, due to a road repav- 
ing program and expanded upgrading 
Capabilities of United States refineries. 


The in situ oil sands extraction pro- 
cess is more suited to small scale 
operations than the mining process be- 
Cause economies of scale are less im- 
portant. Husky/NOVA suggest that a 
size of 11 000 cubic metres per day is 


Table 7-7 

Plausible Range of Productive 
Capacity From Enhanced Oil 
Recovery of Established 
Reserves 


(Thousands of Cubic Metres Per Day) 


1990 2005 
Upper 19 48 
Reference Case 16 35 
Lower 12 16 
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optimum for a mining plant. By contrast 
the nature of the in situ production pro- 
cess lends itself to the addition of small 
increments, particularly ifthe bitumenis 
not upgraded. 


In summary, current activity within 
the industry suggests that in the near 
term the oil sands will be developed by 
a phased approach employing the in 
situ process. In the near future, the 
product will not be upgraded but will be 
directed to satisfy a growing market in 
the United States. Later, regional up- 
graders could be constructed to pro- 
cess the production of several produc- 
ers, and to provide alight grade refinery 
feedstock. These developments will 
occur as market conditions and/or di- 
luent shortages make them appropri- 
ate. During the 1990s, when oil prices 
are expected to increase in real terms, 
mining operations should again be- 
come more attractive investments. 
However, considerable uncertainty 
surrounds the timing of such projects. 


Today, the economics of crude oil 
upgrading are far from certain. Sub- 
mittors generally agree that, while 
upgrading at an oil refinery could be 
economically attractive, a stand-alone 
upgrader would require concessions in 
royalties and taxes to be commercially 
viable. To be attractive, the price differ- 
ential between upgraded and non- 
upgraded product must be sufficient to 
cover the cost of upgrading and pro- 
vide a return to the investor. Currently, 
this price differential is only $50 to $75 
per cubic metre while estimated up- 
grading costs range from $100 to $150 
per cubic metre. For an upgrader at a 
refinery site, capital costs are 50 per- 
cent to 70 percent of those of a stand- 
alone upgrader. One currently active 
proposal is for an upgrader at the 
Federated Co-op refinery site in Re- 
gina. In early June, Husky and the 
Alberta, Saskatchewan and _ federal 
governments announced a financing 
arrangement for an upgrader in the 
Lloydminster area. 


Ouroil sands forecast is based onthe 
considerations outlined above. We as- 
sume in situ production of crude bitu- 
men will grow from the current level of 
5000 cubic metres per day to 35000 
cubic metres per day in 2005. In the 
early years, this forecastis based onthe 
identified projects listed in Table 7-8. 
With regard to upgrading we assume 
that the Federated Co-op upgrader will 
start up in 1988, and fhat the proposed 
Husky upgrader at Lloydminster will 
commence operation in 1989. In addi- 
tion, we assume that capacity of the 
Husky upgrader is 7000 cubic metres 
per day and of the Federated Co-op 
upgrader is 8000 cubic metres per day. 


With regard to oil sands mining 
plants, our forecast assumes that one 
plant will come on stream in 1992 and 
another in 1999. Capacity of both these 
plants is 10 000 cubic metres per day. 


Table 7-8 


Timing of the plants is largely de- 
termined by the need for about a seven 
year lead time for amining plant and the 
problems of financing more than one 
plant at a time. Furthermore, taxes and 
royalties for synthetic projects have 
thus far been negotiated project by 
project. Under these conditions it is 
difficult to begin a new project until a 
prior project is succesfully completed. 
Thus a considerable time period be- 
tween projects, to accommodate fiscal 
negotiations, engineering studies and 
construction is probable. 


As previously mentioned, there is 
considerable uncertainty in any fore- 
cast of future supply from oil sands. We 
foresee that, depending upon econom- 
ic factors, in situ bitumen production 
could be as low as 15 000 cubic metres 
per day or as high as 50000 cubic 
metres per day in 2005. This could be 


Major Oil Sands and Upgrading Projects 


Included in Reference Case 


Oil Sands Plants 
Expansion of Syncrude 
New Medium Size Plant 
New Medium Size Plant 

In Situ Bitumen Production 
Wolf Lake 

Cold Lake (Phases | to V1) 
Others 

Upgraders 

Federated Co-op 


Size 
(Thousands of cubic Start-up 
metres per day) Year 
3:5 1988 
10.0 1992 
10.0 1999 
1.0 1985 
9.0 1984-1991 

20.0 
8.0 1988 
7.0 1989 


Husky 
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accompanied by no upgraders on the 
low side and possibly three upgraders 
onthe high side. There could be no new 
mining plants, or as many as three dur- 
ing the forecast period, depending 
upon the economic conditions that pre- 
vail in the years ahead. 


Supply from Frontier Areas 


We accept, as do submittors, that the 
Canadian frontier regions have the 
geological potential to supply a sub- 
stantial portion of the nation’s future 
crude oil needs. The proportion of 
Canada’s total crude oil supply that 
may ultimately be produced from the 
frontier regions will, however, depend 
onexploration success, prevailing eco- 
nomic conditions and technological 
progress in the development of ap- 
propriate production and transporta- 
tion systems. 


Reserves potential is recognized in 
three frontier areas currently being ex- 


Table 7-9 


plored; the Beaufort Sea — Mackenzie 
Delta, the Arctic Islands, and the East 
Coast offshore region. To date there 
has been no production from any of 
these areas. 


The Hibernia field, east of Newfound- 
land has been the most significant fron- 
tier oil discovery. To date ten wells have 
been drilled in the field. However, there 
has been no proposal for development, 
production and transportation of the oil, 
so that considerable uncertainty sur- 
rounds reserves. Our studies support a 
general consensus that recoverable re- 
serves will be in the order of 160 million 
cubic metres, assuming enhanced oll 
recovery mechanisms in place. 


Potentially producible reservoirs 
have been discovered in the general 
Hibernia area, in the onshore Macken- 
zie Delta, the Beaufort Sea and in the 
Arctic Islands. These reservoirs are 
modest in size, and in the case of those 
offshore, it appears that specially de- 


Remaining Reserves and/or Discovered 


Resources of Crude Oil 
Frontier Regions 


(Million Cubic Metres) 


Mackenzie- 
Beaufort 
COGLA 133.0 
CPA =< 
Dome 400-480 
Gulf 158.9 
Panarctic 
Petro-Canada 
NEB — 


“) Discovered resources 
(2) Hibernia only 


Arctic East Coast 

Islands Offshore 

76.1 Pals) 
a 175.0°) 

76.0 Zoo 

127.2 476.7 

68.3 

65.8 316.4 

_ 160° 
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signed low cost production systems will 
have to be developed if economically 
viable production is to be attainable. To 
assess the full potential for commercial 
production in the frontier areas will re- 
quire continued exploration and de- 
velopment activity. 


We assume that production from the 
Hibernia area will commence in 1993, 
and reserves in the order of 200 million 
Cubic metres will have been es- 
tablished. For our economic assess- 
ments we assume that production will 
be by means of two platforms brought 
on over atwo-year period. Inthe case of 
the Beaufort Sea region, we assume 
that production willcommence from the 
on shore and near shore reservoirs at 
about the same time. 


Oil development in the Arctic Islands 
is at such an early stage that it is impos- 
sible to speculate with any degree of 
confidence when significant produc- 
tion levels might be achieved. Panarc- 
tic envisages a project to move oil by 
tanker from the Bent Horn pool on 
Cameron Island as early as next year, 
however, quantities are modest, some 
60 000 cubic metres annually. 


Submittors’ estimates of frontier re- 
serves are shownin Table 7-9. Included 
in this table for purpose of comparison 
are estimates of discovered resour- 
ces") from the COGLA 1983 Annual 
Report. 


We recognize that our forecast of oil 
supply from the frontier areas is spe- 
culative. Corresponding forecasts from 
submittors differed widely and covered 
a range from zero to about 200000 
thousand cubic metres per day in 2005. 
We feel that a range of zero to about 


“ Discovered resources are estimates of the quantities 
of crude oil or natural gas occurring in known reser- 
voirs but of uncertain economic viability. 


100000 cubic metres per day is per- 
haps more realistic. We believe the de- 
gree of success achieved in develop- 
ing production from frontier regions will 
also be an important factor in determin- 
ing how rapidly synthetic projects pro- 
ceed. 


Total Crude Oil and Equivalent 


Submittors’ estimates of total supply 
of crude oil and equivalent, summa- 
rized in Appendix 7, Table A7-14, range 
in 2005 from 110000 to 270 000 cubic 
metres per day, except for Dome’s high 
price cases. Awide range of underlying 
assumptions Is involved. In general, es- 
timates at the low end of the range are 
based on low world oil prices and un- 
favourable fiscal regimes. The high end 
of the range reflects more optimistic 
views of future taxation policies and 
higher world oil prices. Submittors’ es- 
timates are compared with our forecast 
in Figure 7-5. Our plausible range is 
also shown on this figure. It canbe seen 
from this figure that the submittors’ es- 
timates generally fall within our range of 
uncertainty, only Dome’s two highest 
cases are significantly beyond this 
range. 


For the middle and late 1980s our 
Reference Case forecast is in the order 
of ten percent greater than the forecast 
in the 1981 NEB Report. This results 
from the factthat some pools have been 
performing better than previously ex- 
pected, and actual production has 
been less than productive capacity 
since 1980, leaving oil supplies avail- 
able to be produced at a later date. In 
addition, government programs have 
encouraged the maintenance of pro- 
duction levels from existing wells and 
have promoted infill drilling of existing 
pools. 


Over the past two years, im- 
provements in productive capacity 
have been such that total productive 
capacity has been maintained ata fairly 
constant level. Our discussions with in- 


dustry indicated that total productive 
Capacity from conventional sources 
could be sustained at this level for an 
additional year or two, after which it is 
expected to decline at a more tradition- 
al rate. 


7.2 Primary Demand for Oil 


In addition to end use requirements, 
primary oil demand includes oil for 
electricity generation, steam produc- 
tion and refinery own use. We also in- 
Clude liquefied petroleum gases (LPG) 


Figure 7-5 


produced in refineries in primary oil 
demand. Figure 7-6 illustrates the com- 
position of primary oil demand (refer to 
Appendix 10 Table A10-1 for levels). 
Primary demand for oil could grow at 
about 0.5 percent per year between 
1983 and 2005, or it could decline at 
about 0.7 percent over the same peri- 
od. Thus, oil demand in 2005 could be 
from 14 percent lower to 17 percent 
higher than demand in the Reference 
Case. This range is somewhat wider 
than that for other fuels as a result of the 
uncertainty surrounding future im- 


Projections of Productive Capacity of Crude Oil, 


and Equivalent 
Canada 


(] PLAUSIBLE RANGE 


1985 1990 


THOUSANDS OF CUBIC METRES PER DAY 


: PERIAL 
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-——— PROVINCIAL TOTALS 


Source: Table A7-14, Appendix 7 
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1995 2000 2005 


PETRO-CANADA LOW CASE 
PETRO-CANADA HIGH CASE 
-——- AMOCO BASE CASE 

AMOCO IMPROVEMENT CASE 

; DOME HIGH PRICE CURRENT 
—— DOME HIGH PRICE ALTERNATE 
TEXACO BASE CASE 

TEXACO OPPORTUNITY CASE 


Table 7-10 
Distribution of Primary Oil Demand by Product 
(Percent) 

1973 
Aviation Fuels 3 
Motor Gasoline 30 
Light Fuel Oil & Kerosene 21 
Diesel Fuel Oil 14 
Heavy Fuel Oil 22 
Asphalt 4 
Other 9 
Total 100 


provements in vehicle fuel efficiencies. 
Our projection of primary demand for oil 
is compared to those of submittors in 
Appendix 7. 


Our views on end use demand for oil 
follow from our conclusions about 
transportation requirements (Chapter 
3) and interfuel competition in residen- 
tial, Commercial and industrial uses 
(Chapter 4). Oil demand has declined 
significantly since 1978 as consumers 
responded to the rapid escalation of 
domestic oil prices, to off oil programs 
of the federal government and to gov- 
ernment conservation initiatives. More 
recently, the 1982 recession contrib- 
uted to the sharp drop in demand. 


We project demand to continue to 
decline throughout the 1980s. The rate 
of decline moderates as time goes on 
as a result of more limited substitution 
possibilities in non-transportation uses. 
Moreover, oil use in transportation gra- 
dually recovers as the impact of grow- 
ing vehicle fleets overtakes reduced 
improvements in fuel efficiencies. 


Our projections of demand for re- 
fined petroleum products imply asignif- 
icant shift from gasoline to diesel fuel as 
shown in Table 7-10. 


1983 1990 2005 
5 5 7 

38 36 33 
(2 8 5 
18 op 27 
12 13 10 
4 4 5 

11 12 13 
100 100 100 


This shift results because we assume 
that: 


¢ increasing dieselization of medium 
and heavy trucks will occur to im- 
prove payload efficiency; 


Figure 7-6 


* growth in intercity freight transport 
will be more rapid in the rest of the 
1980s than it has recently been; and 


¢ there will be a significant decline in 
motor gasoline demand associated 
with substantial improvements in the 
efficiency of the car stock. 


Regional primary oil demand by 
product is shown in Table A7-33. Sub- 
mittors’ projections of oil product de- 
mand at the end use level are com- 
pared in Figure 7-7. 


7.3 Requirements for Refinery 
Feedstock 


Refinery feedstock requirements dif- 
fer from end use petroleum product 
demand by the amount of refinery fuel 
and conversion losses, and petroleum 
product imports and exports. 


Estimation of the future need by 
refineries for feedstock has become 


Primary Demand for Oil, Canada 
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Figure 7-7 
Projections of End Use' Oil Product Demand, Canada 
(Exajoules) 
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“) Excludes thermal generation, steam production and refinery own use. 
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complicated by the ongoing contrac- 
tion and reorganization of the refining 
industry brought about by low demand 
for refined petroleum products. !n this 
section, we outline the methods used 
and assumptions employed to estimate 
the demand for light and heavy crude 
oil, given our projections of petroleum 
product demand. 


The impact of recent declines in de- 
mand on the Canadian refining sector 
has been severe. In 1983 alone, seven 
refineries were taken permanently out 
of service and at others the processing 
Capacity was reduced. The total reduc- 
tion in capacity amounted to some 
39 000 cubic metres per day, most of 
which took place in Eastern Canada. 
Further closures are scheduled in 
1984. At the same time as refining 
capacity is being shut down, a few new 
plants and processing units the con- 
struction of which was decided upon at 
atime of buoyant demand, will be com- 
ing on stream inthe next year or so; their 
inauguration will merely hasten the 
abandonment of older, less efficient 
Capacity. 


Aside from reductions in crude dis- 
tillation Capacity, considerable adjust- 
ments have been made to refinery con- 
figurations in response to shifts in the 
relative importance of individual prod- 
uct demands, and in the relative 
availabilities and costs of different qual- 
ities and types of crude oil and other 
feedstocks. The expectation of a sub- 
stantial surplus of heavy fuel oil has 
produced anumber of upgrading mod- 
ifications to existing refineries at loca- 
tions across the country. Progressive 
adaptations of this character are to be 
anticipated. 


In anumber of cases, the marketing 
areas supplied by individual refineries 
have undergone radical change, as in- 
creasing use of new and surviving plant 
has supplanted the operations of other 
refineries. In some cases this has re- 
sulted in extensive rationalization of 


Table 7-11 


Refinery Feedstock Requirements 


(Thousands of Cubic Metres per Day) 


1983 
Total Feedstock 
Requirements 232 
Heavy Crude 11 
Gas Plant Butanes 
and Other 6 
Inventory Drawdown 2 
Remainder—Requirements PANS: 
for Domestic Light and 
Imports 


Source: Table A7-35, Appendix 7 


supply lines involving large scale in- 
tercompany refined product ex- 
changes, purchase-sale arrange- 
ments and crude oil processing 
arrangements. In Ontario and Quebec, 
one or two refineries now generally 
serve where two or three were pre- 
viously needed. 


Our forecast of feedstock require- 
ments is shown in Table 7-11. 


The method we have adopted is to 
estimate the total requirements for 
feedstock, then estimate heavy crude 
oil requirements. The net of total re- 
quirements and heavy crude oil re- 
quirements is the requirement for 
domestic light crude oil and equivalent 
feedstock and imports. 


Total refinery feedstock require- 
ments estimated for the different re- 
gions of Canada were developed from 
the corresponding estimates of de- 
mand for petroleum products (Section 
7.2). The process took into account the 
actual and potential degree of flexibility 
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1990 2005 
198 218 
18 28. 

5 5 
fe 


in refining, product yields, likely needs 
for inter-regional transfers and_ in- 
ventory levels, as well as anticipated 
levels of imports and exports of petro- 
leum products. 


Key assumptions concerning these 
factors are as follows: 


« It was assumed that in the longer 
term the necessary refinery in- 
vestments would be made to permit 
refinery yields to correspond with 
product demand. As a result of off oil 
measures and the availability of low 
cost electricity, demand for heating 
oil has been declining and is forecast 
to continue to do so. Atthe same time 
we project an increase in the de- 
mand for diesel fuel. This could pose 
problems for some refiners in meet- 
ing middle distillate demand which is 
comprised of these two products. By 
the year 2000 we project diesel fuel 
demand to be over 80 percent of 
middle distillate demand compared 
to 50 percent now. These changes 
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could no doubt be accommodated 
with further upgrading of refinery 
processes and some relaxation of 
manufacturers’ specifications of fuel 
quality. Refinery upgrading could be 
delayed or avoided if balances in 
required product output were 
achieved by imports of diesel fuel 
and/or exports of heating oil. 


¢ Interregional transfers were es- 
timated taking into account present 
and planned refinery capacity. The 
most likely sustained transfer is from 
the Prairies into British Columbia. 


* Inventory levels have been adjusted 
through the forecast period such that 
a constant number of days supply 
would be held. 


Petroleum product imports and ex- 
ports consist mainly of imports of 
heavy fuel oil into the Atlantic region 
and exports of heavy fuel oil from 
Ontario and the Prairies. 


On the basis of the refined product 
demand outlookin the Reference Case, 
it is estimated that total crude oil and 
equivalent required by Canadian 
refineries will fall from 232000 cubic 
metres per day in 1983 to about 
198 000 cubic metres per day in 1990, 
increasing thereafter to 218000 cubic 
metres per day in 2005. 


The outlook is somewhat different in 
Western Canada (the Prairie provinces 
and British Columbia) from that in the 
rest of the country. In Ontario, Quebec 
and the Altantic region, the decline in 
crude oil demand continues through 
1990 and recovers slowly thereafter, 
leaving it well below 1983-84 levels 
even by 2005. In Western Canada 
recovery of demand is expected to be 
relatively more rapid and the 2005 level 
exceeds that of 1983. This regional dif- 
ference, arising basically from dif- 
ferences in the growth of product de- 
mand, could be emphasized if refiners 
preferentially manufacture petroleum 
products in Edmonton and expand the 
area supplied from there. 


The heavy crude oil requirement, 
apart from upgrading requirements, 
has been taken as a function of asphalt 
needs to meet both domestic and ex- 
port demands. A heavy crude/asphalt 
production ratio of 2.4/1 has been 
assumed. An increase is foreseen in 
demand for domestic heavy crude from 
11 300 cubic metres per day in 1983 to 
17800 cubic metres per day in 1990 
and 22600 cubic metres per day in 
2005. The matter of field upgrading, 
basic to the ultimate use in Canada of 
heavy crude oil, is discussed in Sec- 
ton Zl. 


Some gas plant butanes are also 
used as refinery feedstock and reduce 
the total volume of crude oil required by 
refineries. 


The upper and lower bounds of the 
range of product demand were also 
converted into corresponding esti- 
mates of crude oil requirements using 
similar assumptions and methodology 
as in the Reference Case. The high 
product demand yields feedstock re- 
quirements of 212000 cubic metres 
per day in 1990, rising thereafter to 
249 000 cubic metres per day in 2005, a 
modest 0.6 percent average annual in- 
crease over the forecast period. Feed- 
stock requirements could be as low as 
190 000 cubic metres per day in 2005 
with low product demand. 


In the Atlantic region, excess distilla- 
tion capacity will remain during the fore- 
cast period unless further closures take 
place. The excess could be reduced if 
refineries were able to negotiate im- 
ported crude oil processing agree- 
ments for the export market or to make 
larger product exports than those en- 
visaged. 


In Quebec and Ontario, refiners are 
expected to try to maximize capacity 
utilization and cost effectiveness by 
either intercompany crude oil process- 
ing or purchase — sales arrangements. 


It appears that there will also be sur- 
plus refining plant in Western Canada 
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which could be taken out of service in 
the future. As noted above, some refin- 
ers inthe Prairie provinces will probably 
operate at ornear capacity and transfer 
products to British Columbia in the late 
1980s. The estimated surplus distilla- 
tion capacity in the 1990s could be in 
the order of 30000 cubic metres per 
day. 


7.4 Supply/Demand Balances 


As in previous sections dealing with 
supply and requirements, it is useful to 
discuss balances in terms of light and 
heavy crude oil separately. A compari- 
son of total crude oil supply and require- 
ments illustrates Canada’s net oil self- 
sufficiency. The individual balances, 
however, provide background to the 
specifics of Canada’s trade in oil and 
the logistics of moving oil to markets. 
The capabilities of Canadian refineries 
to use light and heavy crude oil and the 
supply relative to those capabilities are 
significantly different. 


Light Crude Oil 


Figure 7-8 illustrates the supply and 
demand balance for light crude oil. The 
supply includes synthetic oil produc- 
tion and the projected output from up- 
grading plants processing heavy 
crude and bitumen. The figure in- 
dicates a persistent excess of demand 
over indigenous supply of up to 33 000 
Cubic metres per day, except for a short 
period immediately following the in- 
troduction of frontier production in 
1993. The difference between total 
supply and total demand represents 
the implied net import requirement for 
light crude oil. 


In common with other aspects of 
Canada’s energy economy, the situa- 
tion with regard to imports of crude oil 
has undergone radical change over the 
past few years. For a lengthy period 
starting in the early 1960s, imported oil 
has been progressively displaced by 
domestic supplies from Western Cana- 


Table 7-12 
Light Crude Oil and Equivalent 
Supply and Demand Balance 


(Thousands of Cubic Metres per Day) 


1983 
Domestic Producibility 188 
Minimum Imports 35 
Total Supply 223 
Total Domestic Requirements 213 
Excess Supply 10 


Source: Table A7-35, Appendix 7 


da, extending the market limits of the 
latter further eastward until in 1983 
Western Canadian oil supplied a signifi- 
cant proportion of refinery needs in 
Quebec and the Atlantic provinces. A 
major factor in this change has been 
government encouragement of de- 
velopment of the domestic oil industry. 


Since imports are essentially a 
balancing item varying widely with 
shifts in overall demand, in corporate 
and government commitments and in 
Canadian crude oil availability, fluctua- 
tions in their magnitudes are foreseen in 
the years ahead. It was assumed that 
the Portland-Montreal pipeline would 
be kept in operation, requiring a mini- 
mum throughput of 8000 cubic metres 
per day and that the federal transporta- 
tion subsidy for Western Canadian oil 
sent to the Atlantic region would be 
maintained throughout the period. 
Table 7-12 shows our forecast of light 
crude oil trade for 1983, 1990, and 
2005. The minimum imports shown in 
this table are at times in excess of the 
difference between domestic supply 
and domestic requirements reflecting 
the above considerations. 


The phenomenon of continued de- 
clining producibility of light crudes rela- 


1990 2005 
162 Liové 
26 32 
188 189 
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tive to heavy is not confined to Canada 
but is seen almost world-wide. The 
Eastern Canadian import requirements 
have been seen as essentially for light 
crudes; this may pose problems of cost 
or availability from foreign sources and 
could influence future refinery con- 
figurations. 
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Exports of light and medium crude oil 
from Canada could possibly continue 
through 1990 (Reference Case) since 
supply, with minimum desirable im- 
ports included, is anticipated to be in 
excess of Canadian demand until then. 
Even with high product demand, ex- 
cess available volumes are foreseen 
through 1988. 


The geographic source of frontier 
production is relevant, as it affects the 
operation of the Interprovincial pipeline 
system. Currently, this system trans- 
ports oil from the Prairie provinces east 
as far as Montreal. Should all frontier 
supplies come from the east coast, the 
Sarnia to Montreal part of this system 
might have to be reversed to meet On- 
tario demand. It is not clear whether 
such a reversal would in turn prevent 
the flow of domestic heavy crude oil to 
Montreal and if so reduce Canada’s 
flexibility in marketing that commodity. 
In our forecast we have assumed that 
about 30 percent of frontier supply 
would come from the Mackenzie Delta 
— Beaufort Sea area through a pipeline 
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Source: Tables A7-1, A7-3 and A7-35, Appendix 7 
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to Alberta. This, in combination with the 
projected supply from two heavy crude 
oil upgraders and two medium size oil 
sands plants provide approximate 
minimum quantities required to main- 
tain sufficient supply from Western 
sources to preclude aneed for the pipe- 
line reversal. 


Heavy Crude Oil 


Figure 7-9 illustrates the supply and 
demand balance for heavy crude oil. 
Part of the heavy crude oil stream con- 
sists of pentanes plus, a diluent that is 
added to reduce the viscosity of the 
heavy crude oil so that it can be trans- 
ported by pipeline. Supply is forecast to 
increase at asomewhat faster rate than 
Canadian refinery demand. The out- 
look is for continued volumes at a rate of 
25 000 to 35 000 cubic metres a day to 
be available for export. 


As shown in the figure the volume of 
heavy crude oil available could be 
affected by the outcome of plans nowin 
place to install upgrading facilities in 
Western Canada. United States de- 
mand for Canadian heavy crudes has 
been strong for several years; while this 
remains so, the incentive for commit- 
ment to upgrading projects either in the 
field or at refineries will be all the more 
dependent on the margins available in 
Canada to producers and refiners. 


Of continuing concern is the 
availability of sufficient diluent for move- 
ment of all potential heavy crude oil 
production. The projected construction 
of an upgrader at Lloydminster could 
alleviate this concern; diluents could as 
well be produced from the processing 
of Western light crude oil. 


We have not considered the im- 
plications of increased eastward move- 
ment of heavy crude oil on pipeline 
Capacity. 


Figure 7-9 
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Total Crude Oil and Equivalent 


Both supply of and demand for total 
crude oil could vary significantly from 
our reference projection. Figure 7-10 
shows what we consider to be a plau- 
sible range for both supply and de- 
mand. In general, it is indicated that 


Figure 7-10 
Supply and Demand 
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the extent of oil sands development. 
The balance depends to a somewhat 
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CHAPTER 8 
NATURAL GAS LIQUIDS 


8.1 Supply of Natural Gas 
Liquids 

Natural gas liquids (NGL), which 
consist of ethane, propane, butanes 
and pentanes plus, are by-products of 
the processing of natural gas and the 
refining of crude oil. Accordingly, quan- 
tities produced are dependent on the 
quantity and composition of natural gas 
production and on the quantity and 
quality of crude oil that is refined. In 
addition, production is dependent on 
the capability of agas processing plant 
or refinery to recover NGL, and on the 
process units in a refinery. These fac- 
tors are discussed in this section with 
reference to supply from gas plants, 
refineries, synthetic crude oil and up- 
grading plants and frontiers. In our fore- 
cast, we assume that, except for some 
potential supplies from the Venture 
project in the Sable Island area, only 
gas processing plants in conventional 
producing areas and refineries will con- 
tribute to the supply of NGL during the 
forecast period. Historical production 
of NGL is outlined in Appendix 8, Table 
A8-1 and our forecast of NGL produc- 
tion is summarized in Appendix 8, 
Table A8-2. Submittors’ forecasts are 
shown in Appendix 8, Tables A8-3 
to A8-8. 


Supply from Gas Plants 


The forecast of NGL production from 
natural gas processing and reprocess- 
ing plants in the conventional produc- 
ing areas is based on the natural gas 
production forecast discussed in 
Chapter 6 and summarized on Figure 
6-13. For purposes of the NGL forecast, 
however, it has been assumed that gas 
production will decline less preci- 
pitously after 1990 than required by the 
expiry dates now applicable to existing 
export authorizations. Natural gas pro- 
duction increases in the near term and 
then, as modified, declines gradually 
until 2002 when exports cease. After 
2002, growth in Canadian demand re- 


sults in increases in natural gas produc- 
tion through to the end of the forecast 
period, at which time the production 
from Western Canada is forecast to be 
19 percent higher than the 1983 level. 


The projected NGL production from 
gas plants tends to track natural gas 
production with, except for ethane, 
yields per unit of gas production con- 
tinuously declining throughout the fore- 
cast period. The declining yields reflect 
reduced content of these liquids in the 
gas stream. This results from reduced 
production of solution gas (gas which is 
in solution with crude oil in the reservoir 
and is produced with the crude oil) and 
the termination of gas cycling schemes 
(schemes in which part or all of the 
produced natural gas is reinjected into 
the reservoir after removal of NGL ina 
gas processing plant in order to 
maximize NGL recovery from the reser- 
voir) both of which yield higher than 
average quantities of liquids per unit of 
gas production. Submittors agreed that 
production from future conventional 
supplies of natural gas will yield less of 
the liquids heavier than ethane than is 
obtained from current production. 
Ethane is unique in that only about one- 
third of the quantity in produced gas is 
currently being extracted. Over the pro- 
jection period this proportion will in- 
Crease aS demand increases. The 
ethane content of future supplies of 
natural gas is expected to be the same 
as that of current production. 


Acomparison of the current average 
yields of propane, butanes and pen- 
tanes plus from natural gas production 
in Alberta and those assumed in our 
forecast from reserves additions and 
uncommitted natural gas is shown in 
Table 8-1. 


Detailed plant by plant forecasts of 
NGL production are provided in 
Appendix 8, Tables A8-9 to A8-12. It is 
assumed that additional field plant 
capacity for extraction of ethane will be 
put in place in Alberta and that, as has 
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been proposed for British Columbia, a 
straddle plant (natural gas reprocess- 
ing plant on a main gas transmission 
pipeline) will be built in 1985, which will 
recover propane, butanes and pen- 
tanes plus only. 


Ethane production from gas plants in 
conventional areas is forecast to more 
than double by 1990 as can be seen in 
Table 8-2. This results from the installa- 
tion of new field plant extraction facili- 
ties and from the processing of larger 
volumes of natural gas at existing strad- 
dle plant facilities. Submittors’ fore- 
casts of ethane production ranged from 
16 300 cubic metres per day to 31 600 
Cubic metres per day in 1990, reflecting 
different assumptions about both 
supply and demand. Our forecasts of 
propane, butanes and pentanes plus 
production from gas plants, which for 
most years lie within the range of sub- 
mittors’ estimates, tend to be higher 
than most submittors in 1990. This re- 
sults from differing assumptions with 
respect to yields, differences in levels 
assumed for gas production, the inclu- 
sion of estimates of NGL in mixes in our 
estimates, and the assumption that a 
straddle plant will be built in British Col- 
umbia. 


Table 8-1 
Cubic Metres NGL Per Million 
Cubic Metres 
Raw Natural Gas Production 
NEB Forecast 
from Reserves 
Alberta Additions and 
1983 Uncommitted 
Average Natural Gas 
Propane B7 46 
Butanes hs 26 
Pentanes Plus 59 42 


Table 8-2 
Sources of NGL Production 
1983 1990 2005 
PJ™ 10%m3/d? PJ 10°m%/d PJ  10°m°?/d 
GasPlants 
Ethane 91 18.5 187 27.9 118 17.6 
Propane 142 15.2 197 Dall 130 13.9 
Butanes 99 9.5 132 12.6 84 8.0 
Pentanes Plus 194 WS. 225 WES 139 10.8 
Refineries 
Ethane a = = = = — 
Propane 33 3.5 29 Soi 2 3.4 
Butanes 2h 2.6 23 Ze 2 2.4 
Pentanes Plus a = os = == 
Frontier 
Ethane — = — = = — 
Propane oe a t2 cE, 12 $3 
Butanes = = 8 0.8 8 0.8 
Pentanes Plus oo 24 1.9 24 1.9 
Total 
Ethane 91 13.5 187 27.9 118 WHE 
Propane 174 1Kes// 238 25.5 173 18.6 
Butanes 126 12.1 163 15.6 ay te 
Pentanes Plus 194 1S 1 249 19.4 163 WATE 


“) Petajoules per year. 
2) Thousands of cubic metres per day. 


Source Tables A8-9 to A8-14, Appendix 8. 


There are many factors that could 
lead either to increases or decreases in 
these projections. The most obvious is 
a variance in the assumed natural gas 
production forecast, resulting from 
changes in Canadian or export de- 
mand. In general, a change in natural 
gas production would result in a 
Change only half as large in NGL pro- 
duction. This is because the gas that 
would be most affected by these 
changes would be non-associated gas 
(natural gas notin contact with crude oil 
in a reservoir), which on average has a 
lower yield of gas liquids. 


Changes in light crude oil production 
would result in changes in the quantity 


of solution gas production which is 
generally rich in gas liquids. In this 
case, the difference in NGL production 
would be about twice the difference in 
gas production. 


Changes in the volumes of natural 
gas exports or demand for natural gas 
east of Alberta would result in pro- 
portional changes in the production of 
ethane, over 75 percent of which is 
currently produced at gas reprocess- 
ing plants on the main gas transmission 
lines leaving Alberta. 


NGL production from reserves addi- 
tions of natural gas could also vary from 
our forecast depending on what the 
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actual NGL content of reserves addi- 
tions of natural gas turns out to be. 


Almost all of the natural gas liquids 
heavier than ethane are currently being 
recovered, however, there is additional 
potential for recovery of ethane. Ethane 
recovery facilities added at straddle 
plants over the last few years and those 
planned for completion in 1984, and 
planned increased field plant extrac- 
tion of ethane will greatly increase the 
volume of ethane recovered in Alberta. 


Supply from Refineries 


The forecasts of propane and 
butanes production from refineries are 
based on the forecast of crude oil feed- 
stock requirements discussed in Chap- 
ter 7 and shown in Appendix 7, Table 
A7-34. Refinery crude oil throughputs 
are forecast to decline gradually to 
about 86 percent of current levels by 
1990 and then increase for the remain- 
der of the forecast period so that by 
2005 they will be about 95 percent of 
1983 levels. The yields of propane and 
butanes per unit of crude runs are 
assumed to remain at the 1983 levels in 
each region during the forecast period. 


These yields could change as a re- 
sult of changes in the products refiner- 
ies are required tomake, changes inthe 
quantity and quality of crude used by 
refineries, new refineries coming on 
stream, and refinery closures. It is dif- 
ficult to estimate the combined effects 
of these changes and for the purposes 
of our propane and butanes production 
forecast they are ignored. 


Forecasts of refinery propane and 
butanes production are given by region 
in Appendix 8, Tables A8-13 and 
A8-14, respectively. Submittors’ fore- 
casts are summarized in Appendix 8, 
Tables A8-7 and A8-8. 


In 1990, as can be seen in Table 8-2, 
propane and butanes production from 
refineries is forecast to be about 90 
percent of current levels. Submittors’ 
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forecasts of 1990 production ranged 
from a decrease of 20 percent to an 
increase of about 50 percent over 1983 
levels. 


Supply from Synthetic Crude Oil 
Plants and Upgraders 


Our supply forecast does not include 
any production of NGL from synthetic 
crude oil plants or heavy crude oil up- 
graders. Current indications are that 
the economics of recovering NGL from 
the gases produced at synthetic crude 
oil plants are very marginal. Amoco 
estimated that 1575 cubic metres par 
day of propane and 315 cubic metres 
per day of butanes could be recovered 
from the Suncor and Syncrude plants. 
Discussions with other submittors sup- 
ported these numbers in total but in- 
dicated that the potential supply of pro- 
pane might be somewhat lower, and 
that of butanes higher. A potential 
supply of about 1500 cubic metres per 
day of ethane from the Syncrude plant 
was also identified in discussions with 
submittors. 


In addition to these plants, the new 
synthetic crude oil plants and heavy oil 
upgraders that have been included in 
our oil supply forecast are potential 
sources of NGL, although with newer 
upgrading techniques, fewer by- 
products may be available than from 
existing plants. Dome forecast that in its 
low price case, synthetic crude oil 
plants wouid not contribute to the sup- 
ply of propane, but in the high price 
case synthetic crude oil plants would 
supply 3310 cubic metres per day of 
propane and 300 cubic metres per day 
of butanes in 1990, and 6310 cubic 
metres per day of propane and 575 
Cubic metres per day of butanes by 
2005. 


Supply from Frontiers 


We have included in our projection 
NGL from natural gas production on the 
Scotian Shelf. We assume that only pro- 


pane, butanes and pentanes plus will 
be recovered from this gas, although it 
is evident that if markets for ethane were 
to materialize, ethane extraction facili- 
ties could be added. Production is fore- 
cast to begin in 1990 at the volumes 
shown in Table 8-2. 


We have assumed that gas produc- 
tion in the Mackenzie Delta-Beaufort 
Sea region will not contribute to the 
supply of NGL during the forecast peri- 
od. There is a potential for some NGL 
recovery from this gas. If recovery oc- 
curred at the site of natural gas produc- 
tion, a transportation system would be 
required to move these liquids to mar- 
kets. There is also a possibility that this 
gas could be processed in existing 
facilities in Western Canada. Imperial 
forecast that, based on Mackenzie 
Delta-Beaufort Sea gas production of 
297 petajoules per year in 1996, 2400, 
900 and 500 cubic metres per day of 


°°) 


Table 8-3 
Demand for Natural Gas Liquids“ 
1983 
PJ® 109m? 
End Use 
Ethane 35 
Propane 82 
Butanes 8 
Refinery Feedstock 
and Gasoline Blending 
Butanes o7 
Miscible Floods 
Ethane 5 
Propane 17 
Butanes 9 
Total 
Ethane 40 
Propane 99 | 
Butanes 618) 


“ Net of own use for fuel. 
(2) Petajoules per year. 
8) Thousands of cubic metres per day. 


Source: Table A8-16, Appendix 8. 
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ethane, propane, and butanes, re- 
spectively, could be produced. 


With regard to production of solution 
gas associated with frontier oil produc- 
tion, itis assumed that any NGL associ- 
ated with this gas would be reinjected 
along with as much of the gas as is 
possible, as part of a scheme to main- 
tain reservoir pressure and increase oil 
recovery. Any pentanes plus produc- 
tion is likely to be brought to markets in 
the crude oil stream. 


8.2 Demand for Natural Gas 
Liquids 

Demand for NGL consists of the end 
use demand for ethane, propane and 
butanes discussed previously, as well 
as use for gasoline blending, refinery 
feedstocks and hydrocarbon miscible 
projects. Table 8-3 summarizes our 
outlook on demand. 


1990 2005 

PJ 10°m%/d PJ 10%m?/d 
75 11:2 115 vie 
101 10.8 133 14.3 
39 au 40 3.8 
32 3.1 35 3.4 
84 12.5 = = 
78 8.4 = = 
28 Oe a a 
159 23:7 115 172 
179 19.2 133 14.3 
100 95 75 (Re. 


End Use 


Ethane is used extensively in the pet- 
rochemical industry. Significant  in- 
creases in demand are projected as a 
result of the start up of an additional 
ethane-based ethylene plant in Alberta 
in 1984. A second ethylene plant is 
assumed to commence operation in 
the mid 1990s (Chapter 3). Modest 
growth in the demand for propane is 
projected, influenced, particularly in 
the period to 1990, by anticipated con- 
version of taxis and other commercial 
auto fleets from gasoline. Substantial 
growth in demand for butanes is pro- 
jected in the same period, resulting 
from our assumption that the Eastern 
Canada based petrochemical industry 
would partially convert away from the 
use of crude oil as a feedstock. Pen- 
tanes plus is treated as a crude oll 
equivalent and discussed in Chapter 7. 


Refinery Feedstocks and Gasoline 
Blending 


Feedstocks to refinery process units 
and butanes used for blending in gaso- 
line currently account for over &0 per- 
cent of the demand for butanes in 
Canada (excluding demand for mis- 
cible floods). This demandis forecast to 
decrease by about five percent from 
3600 cubic metres per day in 1983 to 
3400 cubic metres per day in 2005. 


Miscible Fluids 


Our forecasts of net requirements 
(after accounting for reproduced fluids 
from hydrocarbon miscible projects) 
for ethane, propane and butanes for 
hydrocarbon miscible projects are out- 
lined in Appendix 8, Tables A8-18 to 
A8-20, respectively. These forecasts 
are based on existing hydrocarbon 
miscible projects and on our forecast of 
reserves additions from miscible proj- 
ects in Appendix 7, Table A7-6. 


It is assumed that, on average, 1.5 
cubic metres of NGL will be injected per 


cubic metre of reserves additions of oil 
from hydrocarbon miscible projects. 
The NGLis assumed to be injected over 
a period of 10 years beginning in the 
year after the reserves are booked, with 
two-thirds of the injected volumes be- 
ing recovered over 15 years, beginning 
in the sixth year following the start of 
injection. The breakdown of all NGL 
used is estimated to be 55 percent 


ethane, 35 percent propane and 10 
percent butanes. Adjustments were 


made to account for knowledge of NGL 
requirements for existing or planned 
projects. 


Ethane and propane are expected to 
be the preferred injection fluids, with 
butanes generally only being injected 
where they are already part of an NGL 
mix. 


‘From the year 2000 until the end of 
the forecast period, as can be seen in 
Figures 8-1 to 8-3, there is no net 
requirement for miscible fluids. 


Our forecast of miscible fluid require- 
ments could be high to the extent that 
carbon dioxide is used instead of NGL 
in miscible floods. Substitution of car- 
bon dioxide is technically feasible in 
most reservoirs. Several submittors in- 
dicated that after 1990 there would bea 
shift from the use of NGL to carbon 
dioxide. This would depend on the eco- 
nomics and availability of carbon di- 
oxide compared to NGL. 


Natural Gas Liquids Exports 


The approved natural gas liquids ex- 
port licences as of 1 January 1984 are 
shown in Appendix 8, Table A8-15. In 
addition, the Board authorizes, under 
semi-annual and quarterly orders, the 
export of propane that it deems to be 
surplus after allowance is made for 
Canadian requirements and previously 
licensed exports. The Board also au- 
thorizes the export of unrestricted 
volumes of butanes. 
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8.3 Supply/Demand Balances 


With the exception of pentanes plus, 
which is discussed in Chapter 7, itis our 
view, as well as that of submittors, that 
the potential supply of NGL will exceed 
domestic requirements plus licensed 
exports throughout the forecast period. 
The historical and forecast supply/ 
demand picture for ethane, propane 
and butanes is shown in Figures 8-1 
through 8-3, respectively. It should be 
noted that the forecast supply of pro- 
pane and butanes in these figures in- 
cludes some production from Scotian 
Shelf natural gas which could not be 
used (economically) to meet demands 
in Western Canada. The forecast por- 
tion of the supply/demand balances is 
detailed in Appendix 8, Tables A8-18 
through A8-20. 


In the near term, increased recovery 
of ethane is expected to meet the in- 
crease in requirements for ethane in 
miscible floods. In the long term, re- 
duced net demand for ethane for mis- 
cible projects resulting mainly from the 
production of previously injected 
ethane is offset somewhat by increased 
feedstock requirements for a_ third 
ethylene plant that is forecast to come 
on stream in 1995. 


Figure 8-1 shows ethane production 
in excess of demand. If no export mar- 
ket is available, it is anticipated that 
supply would adjust to domestic de- 
mand so that excess volumes would 
either not be produced or would be 
reinjected into the sales gas streams. 


By the end of the forecast period, 
demand for propane in the commercial 
sector is projected to more than double 
and in the transportation sector to in- 
crease to more than six times the cur- 
rent level. These demands as well as 
the increased demand for propane for 
miscible floods are expected to be met 
throughout the forecast period. All pro- 
pane in excess of domestic demand is 
likely to be exported. By 1990, the per- 
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Figure 8-1 
Ethane Supply and Demand, Canada 
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Figure 8-2 
Propane Supply and Demand, Canada 
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centage of propane production that 
goes to export is expected to decrease 
to about 25 percent of total production 
compared to 43 percent in 1983. Abso- 
lute volumes that go to export by 1990 
are forecast to be about 77 percent of 
the 1983 level of 8040 cubic metres per 
day. 


Demand for butanes, which in the 
petrochemical sector increases over 
five-fold during the forecast period, is 
expected to be met throughout the fore- 
cast period. As is the case for propane, 
butanes in excess of domestic demand 
are likely to be exported. By 1990, the 
percentage of butanes production go- 
ing to export is expected to be about 39 
percent of total production compared 
to 57 percent in 1983. Absolute 
volumes that goto export are forecastto 
be about 90 percent of the 1983 level of 
6230 cubic metres per day. 
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CHAPTER 9 
COAL 


9.1 Supply of Energy from 
Coal 


For along period, coal was the main 
source of energy in Canada. In 1950, 
coal production was about 18 mega- 
tonnes. With the discovery of large re- 
serves of oil and natural gas in the 
1950s and the subsequent conversion 
of locomotives to diesel power, produc- 
tion fell to 10 megatonnes by 1960. 
Interest in Canadian coal began to re- 
vive late in the 1960s and the rapid 
escalation of world oil prices after 1973 
enhanced the competitive position of 
the Canadian coal industry. Increased 
use of Western coal in Ontario and ex- 
pansion of export markets made Cana- 
da anet coal exporter for the first time in 
1981. These developments increased 
the share of coal in Canada’s total ener- 
gy production and by 1982, coal pro- 
duction was 43 megatonnes, equiva- 
lent to 1030 petajoules or ten percent of 
total primary energy production. In the 
same year Canadian domestic de- 
mand of 1000 petajoules was about ten 
percent of total primary energy con- 
sumption. Table A9-1 in Appendix 9 
provides a historical overview of Cana- 
dian coal production from 1960 to 1982. 


Coal Resources and Reserves 


Canada possesses a wide range of 
coals: bituminous, subbituminous and 
lignite. In the Atlantic Provinces, coal is 
mainly bituminous and the sulphur con- 
tent ranges from one to ten percent. 
Coal mined in Saskatchewan is lignitic, 
while Alberta produces both sub- 
bituminous and bituminous coals. Coal 
mined in British Columbia is bi- 
tuminous. Western coals are usually 
low in sulphur (0.2 to 0.9 percent). As 
shown in Table 9-1, total recoverable 
reserves are 6300 megatonnes. These 
reserves could support an annual pro- 
duction of 43 megatonnes (production 
in 1982) for almost 150 years. 


Coal Production 


Canadian coal deposits occur under 
different physical and geological con- 
ditions which affect the technical and 
economic aspects of mining such as 
the mining method, the recoverable 
volume of coal, andthe costs of produc- 
tion. 


In Canada, most coal is produced 
through surface mining. Surface min- 
ing, which employs dragline stripping, 
and truck and shovel stripping, is used 
in Western Canada and in New Bruns- 
wick. Underground mining is generally 
more labour intensive and is more ex- 
pensive. Mining techniques used in- 
clude room-and-pillar and long wall in 
Nova Scotia, Alberta and British Colum- 
bia and hydraulic mining in one mine in 
British Columbia (hydraulic mining in- 
volves the extraction of coal by a high- 
pressure water jet). In 1982, surface 
mining accounted for 91 percent of total 
production in Canada. In the next de- 


Table 9-1 


cade, use of underground mining could 
increase because the reserves suitable 
for surface mining are declining. 


In 1982, bituminous coal repre- 
sented 52 percent of Canadian coal 
production, while subbituminous and 
lignitic coals accounted for 30 percent 
and 18 percent, respectively. 


Nova Scotia and New Brunswick 
together produced 3.6 megatonnes of 
coal in 1982 and 30 percent of this 
production was exported. About 9 per- 
cent of the 28 megatonnes produced in 
Alberta and Saskatchewan was deliv- 
ered to Ontario and Manitoba and 18 
percent was exported. British Colum- 
bia with a total production of 12 mega- 
tonnes, shipped 8 percent of its pro- 
duction to other countries. 


In 1983, five new mines began pro- 
duction of bituminous coal through sur- 
face mining. Four of these are located in 
British Columbia and the other in Alber- 


Coal Resources and Reserves in Canada 


Megatonnes Exajoules 

Resources of Immediate Interest: — Measured: 50 400 1210 
— Indicated: 13 200 Bui 

— Inferred: 184 400 4425 

Total: 248 000 5 952 

Resources of Future Interest — Measured: 200 5 
— Indicated: 4 000 96 

— Inferred: 221 600 5318 

Total: 225 800 5 419 

Recoverable Reserves “? 6 300 151 


“ Recoverable Reserves are part of resources of immediate interest. 


Source: Table A9-2, Appendix 9. 


93 


Figure 9-1 


Projections of Coal Production, Canada 
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Source: Table A9-3, Appendix 9 


ta. Recent soft world energy prices 
have delayed development of other 
mining projects contemplated. 


Although coal resources are vast, the 
development of the coal industry de- 
pends upon factors such as transporta- 
tion facilities, domestic and_ inter- 
national markets, environment and 
government policies. The rail transpor- 
tation system is particularly important 
for exports of Western coal because of 
the large distance between mines and 
open water. The coal is carried by trains 
to ports in Vancouver and Prince 
Rupert, where it is shipped to Japan 
and other countries. Most export de- 
mand is for coking coal. In 1982 this 
demand represented about 81 percent 
(13 megatonnes) of total exports. To 
supply Eastern consumers, Western 


1995 2000 2005 


coal is carried by rail to the Thunder Bay 
terminal for delivery via Great Lakes 
vessels. Through this transportation 
system, Ontario was supplied with 
about 17 percent (8 megatonnes) of its 
coal requirements in 1982, with the re- 
mainder imported from the United 
States. The Western coal is used only 
for electricity generation whereas the 
imports, which amount to 95 percent of 
total Canadian imports, are used for 
electricity generation (65 percent) and 
as coke inthe iron and steel industry (35 
percent). Although Western coal mines 
could supply this Ontario demand, the 
price advantage of coal from the United 
States will probably continue. 


It is our opinion that the Canadian 
coal industry will continue to expand 
because of long term growth in export 
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demand and growing electricity de- 
mand in Alberta and Saskatchewan. 
Figure 9-1 illustrates submittors’ and 
our coal production forecasts. The dif- 
ference between our projection and 
those of submittors is mainly a result of 
the submittors’ higher export forecasts. 


9.2 Primary Demand for Coal 


Primary demand for coal includes, in 
addition to end use requirements, the 
use of coal to generate electricity and 
produce steam, own use of coal and 
losses associated with converting coal 
to coke. The principal use of coal in 
Canada is for the generation of electric- 
ity, mainly in Alberta and Ontario. In- 
dustry also uses coal, primarily in the 
production of iron and steel. The out- 
look for coal use in the projection period 
is shown in Table 9-2, and compared to 
submittors’ projections in Figure 9-2. 


Industrial use of coal is projected to 
increase at about two percent per year 
between 1983 and 2005 consistent with 
our outlook for growth in the output of 
iron and steel. Considerable uncer- 
tainty surrounds prospects for growthin 
this industry, however, and coal use 
could grow at a significantly lower rate. 
Coal demand could also grow more 
slowly in the long run if there is signifi- 
cant use of plasma arc technology. On 
the other hand, coal could be used 
more extensively in industrial markets 
as a result of the improvement in its 
competitive position in recent years. 
The use of coal for electricity generation 
is discussed in Chapter 5. 


9.3 Supply/Demand Balance 


Canadais anet coal exporter and, as 
shown in Figure 9-3, this situation is 
expected to continue for the forecast 
period. Table 9-3 shows exports and 
imports by coal type for 1983. It is ap- 
parent that Canada is a net importer of 
thermal coal. The dependency on im- 


eee 


ports is caused by the geographical Figure 9-2 


distribution of coal resources which Projections of Primary Demand for Coal, 
gives coal from the United States a 


competitive advantage in Ontario. Canada 
Imports, which were 14.7 mega- 2500 
tonnes or 25 percent of total supply in ——— CPA —— PETRO-CANADA BASE | 
1983, are projected to remain virtually —— DOME LOW —__. SHELL 
constant in absolute terms but to de- A 2000 GULF TEXACO 
Cline in relative terms to 14 percent of s HUSKYINOVA oe 
total supply in 2005. This projection is te 
; uw === IMPERIAL 
based on the assumption that the com- a 
petitive advantage of coal from the = 
United States in Ontario will continue © 7000 
over the forecast period. The recent = 
recession in the world economy has 7. ney 
depressed demand for Canadian coal 
in the export market. Despite the cur- 
rent market weakness, the long-term 2 1085 1990 1095 P000 ae 
outlook for Canadian coal exports is 
favourable. Exports, which were 29 Source: Table A9-4, Appendix 9 
percent of total coal demand in 1983, 
are projected to represent about 38 
percent of Canadian coal demand in 
2005. 
Table 9-2 
Primary Demand for Coal 
(Petajoules) 
1983 1990 2005 
Industrial 230 273 or 
Electricity Generation ThoWs 860 1154 
Other ch 28 32 
Primary 1018 1161 par 
Table 9-3 
Imports and Exports of Thermal and Metallurgical Coal 
1983 
(megatonnes) 
Exports Imports Net Exports 
(Imports) 
Metallurgical Coal 14.5 6.2 8.3 
Thermal Coal 2a 8.5 (6.0) 
Total 17.0 14.7 23 


Source: Energy, Mines and Resources 
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Figure 9-3 
Coal Supply and Demand, Canada 
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CHAPTER 10 


SOURCES AND USES OF PRIMARY ENERGY 


This chapter outlines the sources 
and disposition of energy flows in 
Canada at the present time, and draws 
together the implications of the analysis 
of preceding chapters for the evolution 
of those flows between now and 2005. 
The analysis is conducted in terms of 
primary energy, i.e., in terms of the total 
quantities of the various energy forms 
used in the country. 


Figure 10-1 shows the relationships 
among end use energy demand, pri- 
mary energy demand and energy pro- 
duction in Canada in 1982. To arrive at 
the amount of primary energy used, we 


Figure 10-1 
ENERGY FLOWS 
(Based on 1982 Data) 


PRIMARY 
ENERGY 
PRODUCTION 
10 644 PJ 


ELECTRICITY LOSSES} 


add to end use demand the amount of 
fuel and losses associated with the pro- 
duction and distribution of energy. The 
amounts of energy used by the supply 
industries include: 


¢ fuelneeded to produce and move oil 
and natural gas to markets; 


¢ fuel and losses incurred in the refin- 
ing of crude oil to produce petroleum 
products, and the reprocessing of 
gas to remove natural gas liquids; 


utility Own use and losses in the 
transmission and distribution of elec- 
trical power; 


PRIMARY 

ENERGY 
DEMAND 
9474) PY 


ELECTRICITY 
LOSSES? 


* conversion losses in electricity gen- 
eration when coal, gas and oil are 
consumed in generating plants; ap- 
proximately three units of fossil fuel 
input are needed to produce one unit 
of electricity; and 


* inmost primary energy statistics, an 
imputed loss is added for the 
electricity generated by hydraulic 
and nuclear means. 


The calculation of the primary energy 
associated with the production of 
hydroelectricity is conceptually difficult 
because no fuels are consumed in the 


END USE 
ENERGY 
DEMAND 
6 510 PJ 


CI] ELECTRICITY Be) OTHER 


[J nev 
Source: Table A10-3, Appendix 10 


"Approximately 70 per cent of this component is theoretical losses attributed to use of the fossil fuel input equivalent for hydro and nuclear power generation. About 20 per 
cent of this component is physically lost in generating electricity from fossil fuels. About 10 per cent is losses in electricity transmission 


HYDRO Es NUCLEAR eS COAL [| GAS [| OIL 


97 


EEE 


usual sense of the term. Nuclear gener- 
ated electricity presents a problem be- 
cause only aportion of the nuclear ener- 
gy in the uranium fuel is used. The 
nuclear energy that is released as heat 
is, however, used at about the same 
efficiency as in a fossil fuel generator. 
There are two ways of calculating the 
primary energy associated with hydro 
and nuclear power: 


¢« Wecan simply recognize that hydro 
and nuclear power are different and 
define their primary energy as the 
energy produced at the dam site, in 
the case of hydro, and the plant gate 
in the case of nuclear. Measured this 
way the primary energy associated 
with the production of hydro and nu- 
clear electricity would be equal to the 
energy content of the electricity out- 
put, 3.6 petajoules per terawatt hour. 
For convenience we label this the 
energy output method. 


« Asecond method is frequently used, 
particularly when comparisons are 
being made of energy use across 
countries. This method (labelled the 
fossil fuel equivalence method) 
assumes that the amount of primary 
energy associated with hydro and 
nuclear electricity is the amount 
which would be required if fossil fuels 
were used. Using this method a con- 
version factor of 10.5 petajoules per 
terawatt hour is adopted because 
methods of generation using fossil 
fuels have, on average, an efficiency 
of about 33 percent. 


Use of the second method implies 
that the amount of primary energy at- 
tributed to hydro will be much larger 
than the amount of electrical energy 
produced. 


Because the fossil fuel equivalence 
conversion is widely used and has 
been used in previous Board reports, 
Our primary energy projections (Ap- 
pendix 10) use this method. In the text 
and tables in this chapter we show 


primary energy on both bases for pur- 
poses of comparison. 


The arrow labelled fuel in Figure 10-1 
shows the heat content of fuels used in 
the production and transportation of 
final energy other than fossil fuels used 
in the production of electricity. 


Some 70 percentofthe large electric- 
ity losses are imputed losses resulting 
from our use of the fossil fuel equiva- 
lence conversion method. Of the re- 
mainder about two-thirds are actual 
losses resulting from the use of con- 
ventional fuels to generate electricity 
and one-third results from transmission 
losses. 


Given the differences in definitions of 
primary and end use energy it is not 
surprising that their distribution across 
energy forms is quite different and that 
primary energy is much larger than end 
use energy. Differences in the treat- 
ment of electricity account for most of 


Figure 10-2 


the distributional shift and much of the 
difference in levels. Had hydro and nu- 
clear electricity been included in prima- 
ry energy at their energy content value 
the level of primary energy in 1982 
would have been 7550 petajoules in- 
stead of 9470 petajoules and the share 
of hydro and nuclear 13 percent in- 
stead of 31 percent. The primary de- 
mand for coal is also much larger than 
end use demand because primary de- 
mand includes the quantities used to 
generate electricity. Only minor 
amounts of oil and gas are used to 
generate electricity. 


Primary energy production in Cana- 
da will differ from primary energy de- 
mand to the extent that we are net im- 
porters or exporters of energy. In 1982 
Canada was a large exporter of natural 
gas and natural gas liquids, a modest 
exporter of electricity, a net importer of 
crude oil and, toamarginal extent, anet 
exporter of coal. 
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'Hydro and nuclear converted at 10.5 PJ/TW.h (fossil fuel equivalence) 
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Figure 10-3 


Comparison of Primary Energy Demand Projections 
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10.1. Projections of Primary 
Energy Demand and 
Production 

Figure 10-2 shows the projected 
evolution of the components of primary 
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Source: Table A10-1, Appendix 10 
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energy demand over our projection 
horizon. Our projections are compared 
with those of submittors in Figure 10-3. 


The growth and pattern of primary 
energy over our projection horizon 


go 


IMPERIAL 


SHELL 


HUSKY 
/NOVA 


PETROCANADA 


[4 OTHER RENEWABLE 


largely reflects the projected evolution 
of end use requirements described in 
previous chapters. The evolution of the 
distribution of primary energy is shown 


in Table 10-1 using both fossil fuel 
equivalence and energy output 
methods of calculating primary hydro 
and nuclear electricity. A graphical de- 
piction using the fossil fuel equivalence 
method is shown in Figure 10-4. The 
distribution of primary energy shifts to- 
wards hydro and nuclear electricity and 
natural gas, and substantially away 
from oil, by 2005. The change in the 
distribution is broadly similar under 
both methods of accounting for primary 
hydro and nuclear electricity but, as 
expected, fossil fuel equivalence 
ascribes a much larger share to hydro 
and nuclear than does energy output. 


Because Canada produces most of 
the energy it consumes it is not surpris- 
ing that the pattern of growth of energy 


Figure 10-4 


production, shown in Table 10-2 and 
Figure 10-5, is broadly similar to the 
pattern discussed above for primary 
energy demand. The share of coal is 
significantly larger in 2005 and shares 
for other energy forms slightly smaller 
than are the corresponding shares for 
primary energy demand. This reflects 
our projection that coal exports will in- 
crease appreciably over the projection 
horizon. 


10.2 Net Exports of Energy 


Canada has, since the mid-1960s, 
produced energy in excess of its needs 
and has tended to be a significant net 
exporter of energy. In 1983 the value of 
net energy exports from Canada was 
some $7.8 billion. 
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Our projections (Table 10-3) suggest 
that during the remaining years of this 
decade we will continue to be net ener- 
gy exporters: 


¢ Net exports of oil are likely to decline 
as domestic demand outpaces our 
productive capacity. 


¢ Natural gas exports are projected to 
rise rapidly in the remaining years of 
this decade to 90 percent of their 
authorized level by 1990, more than 
doubling in amount from current 
levels. 


2005 


¢ NGL have for some time been pro- 
duced in excess of domestic de- 
mand. This is likely to continue but 
quantities available for export are 
projected to decline as Canadian de- 
mand rises relative to supply. 


¢ Canada has recently become a net 
exporter of coal after having been a 
net importer for many years. We pro- 
ject a substantial increase in coal 
exports primarily as a consequence 
of the development of Western coal 
deposits. 


¢ Exports of electricity have increased 
substantially in recent years. They 
consist mainly of interruptible energy 
although there is now more interest in 
the export of firm power as utilities 
view the possible needs of United 
States utilities for additional generat- 
ing capacity in the 1990s. We es- 
timate that potential exports of 
electricity will increase significantly 
until the late 1980s when surpluses 
will decrease as Canadian needs in- 
crease. 


In the years beyond 1990 our pro- 
jections imply that, without the devel- 
opment and production of frontier 
reserves, our potential for natural gas 
exports will decline significantly. Ca- 
nadian oil markets will be close to being 
inbalance and potential exports of NGL 
are likely to decline as Canadian de- 
mand increases, particularly for NGL 
as petrochemical feedstocks and as 
fluids in enhanced oil recovery proj- 
ects. 


Coal and electricity may well provide 
the greatest potential for sustained ex- 


Table 10-1 


Distribution of Primary Energy Demand 


(Percent) 

Fossil Fuel Equivalence" Energy Output? 

1962 1983 2005 1962 1983 2005 
Oil 47 32 21 ON 44 29 
Gas U1 18 Za 16) 24 29 
Coal tS 10 10 15 12 14 
Nuclear — 5 til — 2 5 
Hydro 26 28 31 11 11 ite 
Other 3 ik 6 4 is 8 
Total 100 100 100 100 100 100 
“ Hydro and nuclear converted at 10.5 petajoules per terawatt hour. 
2) Hydro and nuclear converted at 3.6 petajoules per terawatt hour. 
Table 10-2 
Distribution of Primary Energy Production 
(Percent) 

Fossil Fuel Equivalence“? Energy Output? 

1962 1983 2005 1962 1983 2005 
Oil 41 30 20 50 Si/ all 
Gas Ze 22 19 if Zu 26 
Coal 6 10 13 if 13 18 
Nuclear —- 5 14 — 2 5 
Hydro 28 25 30 12 alin 14 
Other 3 8 f 4 10 10 
Total 100 100 100 100 100 100 
“ Hydro and nuclear converted at 10.5 petajoules per terawatt hour. 
(2) Hydro and nuclear converted at 3.6 petajoules per terawatt hour. 
ports of Canadian energy, coal be- 10.3 International 
cause we have very large deposits rela- ; ep i 
tive to our foreseeable needs and erspeciives 


electricity because the gradual expan- 
sion of generating capacity in Canada 
may make available larger amounts of 
interruptible energy to neighbouring 
markets in the United States. In addi- 
tion, some utilities are considering the 
construction of generating capacity 
dedicated to export markets. 
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Canada is a large consumer and 
producer of energy. On a per capita 
basis, Canadians are among the high- 
est consumers and producers in the 
world. A considerable amount of our 
energy is used in the manufacture of 
energy intensive products. Canada 
has, for example, a relatively high out- 


put of aluminium, wood pulp, newsprint 
and petroleum products the production 
of which requires large amounts of en- 
ergy. A large proportion of the produc- 
tion of these goods is exported but the 
energy used in their production is not 
included in importing countries’ energy 
consumption. Other factors, climate, 
geography and population density, 
also influence the consumption of ener- 
gy in Canada. 


To provide an international perspec- 
tive, Table 10-4 compares energy use 
in Canada and other OECD member 
countries. 


Table 10-4 


Selected Indicators of Energy Use and Production — 1982 


Gross 

Domestic 

Population Product 
(millions) ($U.S., billion) 


Canada 2A 363 
LES, eoeul 3708 
Japan 118.4 1295 
Australia 18:2 192 
New Zealand G2 29 
Austria 7.6 82 
Belgium 9.9 103 
Denmark Be 69 
Finland 48 60 
France 54.2 659 
Germany 61.6 804 
Greece 9.8 47 
Iceland 0.2 3 
Ireland ae 21 
Italy 56.6 424 
Luxembourg 0.4 4 
Netherlands 14.3 168 
Norway 4.4 69 
Portugal 10.0 29 
Spain 37.9 221 
Sweden 8.3 121 
Switzerland 6.5 118 
Turkey 46.8 65 
U.K. 56.3 582 


Table 10-3 


Net Energy Exports (Imports) 


(Petajoules) 


Oil 

Gas 

NGL 

Coal 

Electricity 

— Fossil Fuel 
Equivalence 


— Energy Output 


Primary 
Demand 
(PJ) 


9086 
73291 
14388 

3307 

476 

1080 

1746 


Sources: OECD, Energy Balances of OECD Countries 1970-1982, 


Paris 1984; OECD Observer No. 127, March 1984 


Production 
(PJ) 


9968 
66959 
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1973 


611 
1125 

154 
(131) 


169 
61 


Fossil Fuel Equivalent 


Per Capita 
(GJ) 


368 
316 
121 
218 
150 
143 


1983 1990 
224 18 
751 1844 
198 136 
64 335 
379 441 
131 164 
Primary 
Demand 
Energy Content 
Per GDP Per Capita Per GDP 
(MJ) (GJ) (MJ) 
2S 298 20 
20 301 19 
11 rat 10 
17 213 17 
16 116 12 
AS 120 11 
We Ae 1 
11 144 11 
18 183 15 
12 124 10 
13 165 12 
14 66 14 
18 138 11 
17 102 17 
13 95 12 
32 349 31 
14 162 14 
15 181 11 
18 47 igi 
14 77 13 
16 170 12 
9 443 6 
24 31 23 
14 141 14 


—_—_—_—————_————————O®# ee — — — —— — * 


This table compares primary energy 
use; production of hydro and nuclear 
electricity are valued at their fossil fuel 
equivalence. Onthis basis Canadawas 
the largest consumer of primary energy 
on aper capita basis in 1982. Per dollar 
of national product Canada was the 
second highest consumer of energy. 


As shown in Table 10-4, if hydro and 
nuclear electricity are measured at the 
energy output method, Canadian ener- 
gy use per capita and per dollar of 
output would be about one-fifth lower 
than if measured at fossil fuel equiva- 
lence. Using this measure Canadian 
energy use is about equal to that of the 
United States instead of being per- 
ceived to be significantly greater. 


The degree to which a country is 
self-sufficient in total energy can be 
estimated by dividing total domestic 
energy production by total primary en- 
ergy demand. In 1982, Canada ranked 
fourth in self-sufficiency among the 
OECD countries — producing about ten 
percent more energy than it consumed. 


PETAJOULES PER YEAR 


Figure 10-5 
Primary Energy Production! Canada 
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Source: Table A10-3, Appendix 10 
"Hydro and nuclear converted at 10.5 Pu/TW.h (fossil fuel equivalence) 
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CHAPTER 11 
CONCLUSIONS 


In this report we have sketched our 
view of the broad outlines of likely de- 
velopments in Canadian energy mar- 
kets over the next 20 years in light of our 
analysis of information currently avail- 
able about the prospects for major un- 
derlying variables and about their im- 
pact on energy supply and demand. 
We have emphasized that the course of 
future developments is critically de- 
pendent on a number of underlying 
variables the future of which is unclear 
at best and on which views of the pro- 
spects have changed considerably in 
recent years. 


Over a period of 20 years it is virtually 
certain that developments will be differ- 
ent, in greater or lesser degree, than the 
course which we have outlined. Sur- 
prises, inherently unforeseeable, will 
occur and it is entirely possible that 
history will unfold in a quite different way 
from that which we have assumed. 
Even in a short time frame, key factors 
can change in ways that were not fore- 
seen, witness the size of the 1982 
recession. 


Canadian energy markets have 
changed considerably in recent years: 


* they have been influenced by 
dramatic changes in actual and ex- 
pected world oil prices, 


* there have been _ substantial 
changes in the conditions in export 
markets for Canadian energy, parti- 
cularly for gas but also for electricity, 


there have been major changes in 
Canadian energy policies, and 


* energy markets have been powerful- 
ly influenced by and, in turn, have 
influenced, the course of economic 
growth. 


Both demand and supply for energy 
in total and for different energy forms 
have responded to these changes, es- 
pecially to price changes, to a larger 
extent than many would have predicted 
even five years ago. 


Canada and the world are now ina 
position where supplies of energy 
forms generally exceed the amounts 
being used. As a consequence, the 
focus of attention of analysts has shifted 
considerably: 


¢ During the 1970s concerns about the 
supply of energy, oil and gas and, 
to a lesser extent, electricity, domi- 
nated energy markets. 


¢ Thusfarinthe 1980s the concernhas 
shifted to the demand for energy. 


The shift in focus in Canadais associ- 
ated particularly with natural gas and 
electricity. The large price increases in 
the 1970s resulted in alarge increase in 
the supply of Canadiannatural gas. The 
fact that electricity demand had been 
growing very rapidly in the 1960s and 
early 1970s, led electric utilities to im- 
plement very large expansion plans. 
Demand, however, has since weak- 
ened considerably, influenced by ris- 
ing relative prices for energy and by 
relatively weak economic growth. 


The crude oil picture is mixed. 
Though developments in oil demand 
and supply have broadly mirrored de- 
velopments in other energy forms, con- 
siderable concern continues to exist 
about the security of oil supply even 
though, on aworld scale, there exists at 
present a large excess supply. Gov- 
ernments, including the Canadian gov- 
ernment, remain extremely concerned 
about the possibility of future supply 
disruptions and price shocks. Con- 
sequently, in countries such as Cana- 
da, which have significant potential 
supplies of crude oil, governments are 
concerned that supplies be developed 
expeditiously to minimize dependence 
on insecure foreign sources of supply. 


Demand 


Our assessment of energy demand 
in Canada suggests that, though ener- 
gy use will continue to grow over the 
next quarter century, growth in its use 
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will be much lower than occurred dur- 
ing the 1960s and significantly lower 
than in the 1970s. Energy demand in 
Canada would, in all probability, grow 
at a lower rate even in the absence of 
the rapid price increases which have 
occurred because population and eco- 
nomic growth will be lower than they 
were inthe past two decades. Evidence 
is accumulating, however, that the 
slowdown in the growth of energy de- 
mand is likely to be much more sub- 
stantial than that implied by current 
assessments of economic and de- 
mographic trends. The response of en- 
ergy users to past increases in energy 
prices is still working its way through the 
economy andis likely to be much larger 
than was previously thought. 


Based on our own analysis and on 
discussions with submittors to this in- 
quiry, we conclude that a substantial 
part of the response to past price in- 
creases has yet to occur. Our Refer- 
ence Case was constructed on the 
assumption that economic growth 
would be moderate. Even were this 
growth to be significantly greater, we 
estimate that growth in energy demand 
would average just over 2 percent per 
year between 1983 and 2005 com- 
pared with arate of 5 percent per year in 
the 1960s and about 3.5 percent in 
973-78. The impact of increases in 
GNP on energy use is substantially miti- 
gated by energy conservation. By the 
year 2005, it is reasonable to conclude 
that the energy intensity of the Cana- 
dian economy will have declined by 
some 27 percent from its 1983 level. 


There has already been a large shift 
away from the use of oil in Canada. We 
think this movement will continue, albeit 
ata declining rate, and that by the turn of 
the century oil use in Canada will com- 
prise approximately 30 percent of end 
use energy demand compared with 59 
percent in 1973 and 43 percent now. 
The use of oil products is increasingly 
dominated by their use in transportation 


i 


for which there is no broadly accept- 
able substitute fuel. By the turn of the 
century transportation uses will make 
up most of the demand for oil in Cana- 
da. It is unlikely that alternative trans- 
portation fuels willbe in widespread use 
by 2005, though we assume that the 
use of natural gas and propane will 
increase significantly, particularly by 
commercial users with large fleets. 


It is highly likely that both natural gas 
and electricity will gain from the shift 
away from oil. We have assumed that 
both would gain in about equal pro- 
portions, but interfuel competition is in- 
tense and the outcome very difficult to 
call. Electricity growth may well be parti- 
cularly strong over the next three or four 
years as utilities seek to dispose of 
existing surpluses. 


Canada has large coal resources 
concentrated in Alberta and British Col- 
umbia and, to a much lesser extent, in 
the Maritime provinces. Exports have 
risen substantially in recent years and 
we project growth in export sales to 
continue to be stronger than growth in 
domestic demand so that, by 2005, 
export sales will account for some 40 
percent of domestic production com- 
pared to about 20 percent in 1983. 


The extent to which Canadians use 
larger amounts of alternative, renew- 
able, energy forms over the next twenty 
years will depend both on economic 
and technological factors. Given the 
current state of technology and the 
range of oil prices which we used in 
conducting our analysis, we conclude 
that the use of alternative energy forms 
will continue to increase, but their share 
of total energy demand is unlikely to 
exceed some seven or eight percent. 
Either energy prices would have to in- 
crease much more rapidly than now 
seems likely, or significant techno- 
logical breakthroughs would be re- 
quired, in order for such alternative en- 
ergy forms as solar or biomass to make 


a larger contribution to meeting our en- 
ergy needs. 


Supply 

In broad terms and over a long run 
horizon, our analysis suggests that, 
while Canada has large supplies of hy- 
drocarbons, these will be increasingly 
costly and difficult to extract. Inthe case 
of oil, the rising costs relate to the cost of 
extraction as well as to the processing 
ofthe raw material into usable products. 


The rising cost profile results be- 
Cause: 


* it is probable that we have already 
extracted the cheapest oil and gas 
from conventional producing areas; 
further supplies will be more costly to 
find and, having been found, will be 
more costly to produce, 


¢ the fact that reserves from con- 
ventional producing areas are gra- 
dually being depleted implies that, to 
sustain our supply of hydrocarbons, 
we will increasingly be dependenton 
potential production from frontier re- 
gions which is expensive to find, and 
on production of oil from the oil sands 
which is expensive to produce. 


There was avery large increase inthe 
production of crude oil in Canada dur- 
ing the 1960s since which time there 
has been a gradual but steady decline. 
Our projections suggest that this gra- 
dual decline will continue as reserves of 
crude oil in conventional producing 
areas continue to decline. The decline 
will, however, be mitigated by im- 
proved recovery of oil from existing 
fields, as enhanced recovery tech- 
niques are used to agreater extent, and 
by newdiscoveries in Western Canada. 


Our assessment of the economics of 
integrated oil sands plants producing 
synthetic crude oil suggests that such 
plants will be inthe national interest ifthe 
cost of imported oil evolves as pro- 
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jected in our Reference Case. We have 
included in our oil supply projection two 
further oil sands plants of the Syncrude/ 
Suncor variety and additional bitumen 
projects. 


Nonetheless it is highly likely that, by 
the turn of the century, light crude oil 
from Western Canada, including syn- 
thetic oil from integrated oil sands 
plants, will account for only about 50 
percent of our total crude oil supply 
compared with its current share of 80 
percent. The geological potential of 
frontier regions is uncertain; we have 
included’ production from Hibernia in 
our projections and, more tentatively, 
production from the Beaufort Sea. By 
the end of the projection horizon, fron- 
tier sources account for some 20 per- 
cent of projected Canadian oil supply. 


Over our projection horizon the 
source of natural gas supply remains 
overwhelmingly the Western Canada 
Sedimentary Basin. We assume that 
Scotian Shelf gas will reach markets in 
the Maritime provinces in the early 
1990s, but the timing and quantity of 
gas from northern frontier regions is 
uncertain. Deliveries could begin from 
the Mackenzie Delta area as early as 
1995. In any event, quantities of natural 
gas from unconventional sources and/ 
or frontier regions seem likely to remain 
relatively small over our projection 
horizon. 


Coal supply development will be 
paced by the growth in export demand 
and growing use for electricity genera- 
tion in Alberta and Saskatchewan. 


Energy Balances and Implications 


While in total, Canada’s crude oil 
supply and demand over the projection 
period are essentially in balance, a de- 
ficiency inlight oil supply occurs inmost 
years. This deficiency will be severely 
exacerbated as time goes on, unless 
significant quantities of new production 
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are forthcoming from the frontier re- 
gions and the oil sands. In a sense, 
supply from these two sources can be 
considered as a unit, since additional 
oil sands production could com- 
pensate for deficiencies in frontier pro- 
duction, and conversely, frontier sup- 
plies substantially in excess of our pro- 
jection could reduce the volume of oil 
sands production required to meet fu- 
ture demand. The extent and timing of 
development of each of these re- 
sources will depend critically on eco- 
nomic factors, particularly the course of 
world oil prices. Because the average 
quality of crude oil in Canada and in the 
world is likely to decline over time, the 
refining process, which transforms 
crude oil into usable refined petroleum 
products, is likely to become more 
complex and therefore more ex- 
pensive. 


There is, at present, an excess of 
natural gas deliverabilityin Canadaasa 
result of the large additions to reserves 
from 1976 through 1981, and the cur- 
rent weakness in domestic and export 


markets. This excess deliverability di- 
minishes as the decade unfolds with 
the anticipated expansion of United 
States markets and domestic demand. 
During the 1990s some _ surplus 
Capability is likely to remain with no 
deficiency developing until after the 
turn of the century. It is likely however, 
that, to maintain supplies of the size that 
we have projected, the price of gas will 
have to rise gradually over time relative 
to the price of other goods and services 
both at the wellhead and at the point of 
end use. In our view, the supplies we 
have projected are likely to be 
forthcoming given present Canadian 
pricing policies and our Reference 
Case profile for world and domestic oil 
prices. Should oil prices follow a course 
significantly weaker than that projected 
in our Reference Case, domestic gas 
prices would have to rise relative to the 
price of oll. 


Our projections imply that expansion 
of electricity generating capacity be- 
yond that already committed will not be 
required for some time to come and that 
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in the 1990s the rate of expansion to 
serve domestic markets will be signifi- 
cantly less than that witnessed in the 
1970s. Anumber of utilities are, howev- 
er, contemplating the construction of 
facilities dedicated to the export of 
electricity to the United States. 


Overall, our analysis suggests that 
over the next decade, Canadian ener- 
gy markets, in common with those in 
much of the rest of the world, will be 
characterized more by an excess of 
supply than of demand. Increasingly, 
as time goes on, demand is likely to 
press against supply and_ further 
adjustment of demand to a diminishing 
supply of conventional energy re- 
sources will be required. The ease with 
which such adjustments take place will 
depend on anumber of factors, includ- 
ing in particular the extent to which 
technological change makes renew- 
able resources and resources now 
considered unconventional, more 
accessible. 
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Appendix A1-1 
List of Submittors 


Petroleum Industry 

Alberta and Southern Gas Co. Ltd. 
Amoco Canada Petroleum Company Ltd. 
Canadian-Montana Pipe Line Company 
Canadian Petroleum Association 
Chevron Canada Ltd. 

Cigas Products Ltd. 

Consolidated Natural Gas Limited 
Dome Petroleum Limited 

Gaz Inter-Cite Québec Inc. 

Gaz Métropolitain, inc. 

Greater Winnipeg Gas Company 

Gulf Canada Limited 


Husky Oil Operations Ltd./NOVA, AN ALBERTA 
CORPORATION 


Imperial Oil Limited 
Inter-City Gas Corporation 


Mobil Oil Canada, Ltd. 


Pan-Alberta Gas Ltd. 

PanCanadian Petroleum Limited 
Panarctic Oils Ltd. 

Petro-Canada Inc. 

Petromont Inc. 

Petrosar 

Polar Gas Project 

Shell Canada Resources Limited 
Suncor Inc. 

Texaco Canada Inc. 

The Consumers’ Gas Company Ltd. 
rranscartics PipeLines Limited 
Trans Québec & Maritimes Pipeline Inc. 
Ultramar Canada Inc. 

Union Gas Limited 


Westcoast Transmission Company Limited 
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Electric Power 

Atomic Energy of Canada Limited 

British Columbia Hydro and Power Authority 
Electric Utility Planning Council of Alberta 


Hydro-Québec 


Major Energy Users 

Air Canada 

Algoma Steel Corporation, Limited 
Canadian Pacific 


Cominco Ltd. 


Governments and Agencies 
Alberta Energy Resources Conservation Board 
Alberta Petroleum Marketing Commission 


British Columbia, Ministry of Energy, Mines and 
Petroleum Resources 


Canertech Inc. 


Newfoundland and Labrador, Department of Mines 
and Energy 


Associations and Others 
Canadian Nuclear Association 
Canadian Pulp and Paper Association 


Electrical and Electronic Manufacturers Association of 
Canada 


Manitoba Hydro 

Maritime Electric Company, Limited 

The New Brunswick Electric Power Commission 
Northern Canada Power Commission 


Ontario Hydro 


Dofasco Inc. 
Ethyl Canada 


Stelco Inc. 


Province of New Brunswick 


Province of Nova Scotia, Department of Mines and 
Energy 


Ontario Ministry of Energy 
Quebec, Ministry of Energy and Resources 


Saskatchewan Energy and Mines 


Friends of the Earth 
Industrial Gas Users Association 


Tidal Power Corporation 
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Appendix A1-2 
Reference Reports 


“1977 Northern 
Pipeline Hearing” 


“November 1979 
Reasons for Decision” 


“1981 NEB Report” 


“January 1983 
Reasons for Decision” 
or “1982 Gas Export 
Omnibus Hearing” 


Reasons for Decision — Northern Pipeline 


In The Matter of the National Energy Board Act; 


And In The Matter of an application by Canadian Arctic Gas Pipeline Limited 
for a certificate of public convenience and necessity for the construction and 
operation of a natural gas pipeline. 


And In The Matter of applications by Foothills Pipe Lines Ltd., Westcoast 
Transmission Company Limited and The Alberta Gas Trunk Line (Canada) 
Limited for certificates of public convenience and necessity for the construc- 
tion and operation of certain natural gas pipelines: 


And In The Matter of an application by Alberta Natural Gas Company Ltd. fora 
certificate of public convenience and necessity for the construction and 
operation of certain extensions to its natural gas pipeline; 


And In The Matter of a submission by The Alberta Gas Trunk Line Company 
Limited; 


And In The Matter of applications by Foothills Pipe Lines (Yukon) Ltd., West- 
coast Transmission Company Limited and The Alberta Gas Trunk Line (Cana- 
da) Limited for certificates of public convenience and necessity for the con- 
struction and operation of certain natural gas pipelines; 


And In The Matter of a submission by The Alberta Gas Trunk Line Company 
Limited — June 1977. 


National Energy Board — Reasons for Decision in the Matter of Applications 
under Part VI of the National Energy Board Act of Alberta and Southern Gas 
Co. Ltd., Canadian-Montana Pipe Line Company, Columbia Gas Develop- 
ment of Canada Ltd., Consolidated Natural Gas Ltd., Niagara Gas Transmis- 
sion Limited, Pan-Alberta Gas Ltd., ProGas Limited, Sulpetro Limited, Trans- 
Canada PipeLines Limited, Westcoast Transmission Company Limited, — 
November 1979 


Canadian Energy Supply and Demand — 1980-2000 National Energy Board — 
June 1981 


National Energy Board — Reasons for Decisions in the Matter of Phase II — The 
Licence Phase and Phase ||| — The Surplus Phase of the Gas Export Omnibus 
Hearing, 1982 and in the Matter of Applications under Part VI of the National 
Energy Board Act of Alberta and Southern Gas Co. Ltd., Canadian-Montana 
Pipe Line Company, Carter Energy Limited, Columbia Gas Development of 
Canada Ltd., Consolidated Natural Gas Limited, Dome Petroleum Limited, 
Kanngaz Producers Ltd., Niagara Gas Transmission Limited, Ocelot Industr- 
ies Ltd., Pan-Alberta Gas Ltd., ProGas Limited, Rim Gas Ltd., Sulpetro Lim- 
ited, TransCanada Pipelines Limited, TransContinental Gas Pipe Line 
Corporation, Union Gas Limited, Westcoast Transmission Company Limited, — 
January 1983 
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AERCB Report 84-18 Alberta's Reserves of Crude Oil, Oil Sands, Gas, Natural Gas Liquids, and 
Sulphur at 31 December 1983. 

COGLA 1983 Annual Report, Canada Oil and Gas Lands Administration 

Data Resources Canadian Review, Spring 1984, Data Resources of Canada 

Informetrica Workshop 1-84, April 1984, Informetrica 

Institute for Policy Policy Study No. 84-2, April 1984, Institute for Policy Analysis, University of 

Analysis Toronto 

Ontario Ministry Potential Demand for Peat, June 1983 

of Energy 


The Homeowner's Off-Oil Heating Conversion Decision, the Costs and Bene- 
fits, 1983 Edition 


Transport Canada Transport Canada Freight and Passenger Forecasts — Director General Eco- 
nomic Analysis, Strategic Planning Transport Canada 
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Abbreviation of Names 


“AECL” 
“AERCB’” 
“A & S” 
“Algoma” 
“AMOCO” 
“APMC” 
SAS 


“B.C. Hydro” 
“(the) Board” 
or “NEB” 


“Canadian Montana” 


“Canertech” 
“Chevron” 
“Cigas” 
“CNA” 
“COGLA” 
“Cominco” 
“Consolidated” 
“Consumers” 
“CP” 

“CPA” 
“CPPA” 
“Dofasco” 
“Dome” 
“EEMAC” 


“EMR” 

“EUPG” 
“Friends of 

the Earth” 

or “Soft Energy 
Study” 

“GIC” 

“GMi” 

“GWG” 

“Gulf” 


“H usky” 
“Husky/NOVA” 


“ICQ” 

“IGUA” 

“Imperial” 
“Manitoba Hydro” 
“Maritime Electric” 
“Mobil” 

“NBEPC” 


Atomic Energy of Canada Limited 

Alberta Energy Resources Conservation Board 
Alberta and Southern Gas Co. Ltd. 

Algoma Steel Corporation, Ltd. 

Amoco Canada Petroleum Company Ltd. 
Alberta Petroleum Marketing Commission 
Ministry of Energy, Mines and Petroleum 
Resources, Province of British Columbia 
British Columbia Hydro and Power Authority 
(the) National Energy Board 


Canadian-Montana Pipe Line Company 
Canertech Inc. 

Chevron Canada Limited 

Cigas Products Ltd. 

Canadian Nuclear Association 

Canada Oil and Gas Lands Administration 
Cominco Ltd. 

Consolidated Natural Gas Limited 

The Consumers’ Gas Company Ltd. 
Canadian Pacific 

Canadian Petroleum Association 
Canadian Pulp and Paper Association 
Dofasco Inc. 

Dome Petroleum Limited 

Electrical and Electronic Manufacturers 
Association of Canada 

Energy, Mines and Resources 

Electric Utility Planning Council of Alberta 
Submission entitled “2025: Soft Energy 
Futures for Canada” 


Gaz Inter-Cité Québec Inc. 

Gaz Métropolitain inc. 

Greater Winnipeg Gas Company 

Gulf Canada Limited/Gulf Canada Resources 
Inc. 

Husky Oil Operations Ltd. 

Joint Submission of Husky Oil Operations 

Ltd. and NOVA, AN ALBERTA CORPORATION 
Inter-City Gas Corporation 

Industrial Gas Users Association 

Imperial Oil Limited 

The Manitoba Hydro-Electric Board 

Maritime Electric Company Ltd. 

Mobil Oil Canada, Ltd. 

The New Brunswick Electric Power Commission 
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~ “NCPC” 
“New Brunswick” 
“Newfoundland” 


“NOVA” 

~ “Nova Scotia” 

“Ontario” 

= “OPEC” 
_“Pan-Alberta” 

- “Panarctic” 

_ “Pan Canadian” 

“Petro-Canada” 

-“Petromont” 
“Petrosar” 

~ “Polar” 


q 
e 


“Saskatchewan” 
“Shell” 
“Stelco” 
— “Suncor” 


API 
BER 
EOR 
GNP 

LNG 

LES 

NEP 
NGL 

NGV 

RDP 
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Northern Canada Power Commission 

Energy Secretariat, Government of New Brunswick 
Department of Mines and Energy, Government 

of Newfoundland and Labrador 

NOVA, AN ALBERTA CORPORATION 

Department of Mines and Energy, Province of Nova Scotia 
Ministry of Energy, Province of Ontario 
Organization of Petroleum Exporting Countries 
Pan-Alberta Gas Ltd. 

Panarctic Oils Ltd. 

PanCanadian Petroleum Limited 

Petro-Canada Inc. 

Petromont Inc. 

Petrosar Limited 

Polar Gas Project 

ProGas Limited 

Ministere de l’Energie et des Ressources, 
Gouvernement du Québec 

Saskatchewan Energy and Mines 

Shell Canada Limited/Shell Canada Resources Limited 
Stelco Inc. 

Suncor Inc. 

Syncrude Canada Ltd. 

TransCanada PipeLines Limited 

Texaco Canada Inc. 

Tidal Power Corporation 


Trans Quebec & Maritimes Pipeline Inc. 


Ultramar Canada, Inc. 
Union Gas Limited 
Westcoast Transmission Company Limited 


American Petroleum Institute 
Beyond Economic Reach 
Enhanced Oil Recovery 
Gross National Product 
Liquefied Natural Gas 
Liquefied Petroleum Gases 
National Energy Program 
Natural Gas Liquids 

Natural Gas for Vehicles 
Real Domestic Product 
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Appendix A1-4 
Definitions 


°API — Degree(s) 
API 


Associated Gas 
Base Load Capacity 
Beyond Economic 


Reach Reserves 


Biomass 


Bitumen 


Blowdown 


Capacity Available 
(Electricity) 


Capacity (Electricity) 
Carbon Dioxide 
(CO,,) Flooding 


Chemical Flooding 


Coal Gasification 
Coal Liquefaction 


Co-generation 


Condensate 


Conventional Areas 


Conventional Producing 


Areas 


A relative measure of the specific gravity of crude oils. Crude oils with a higher 
value of PAPI have a lower specific gravity. 


Natural gas, commonly known as gas cap gas, which overlies and is in contact 
with crude oil in the reservoir. 


Electricity generating equipment which operates to supply the load over most 
hours of the year. 


Established reserves, which because of size, location or composition are not 
considered economically viable at the present time. 


Organic material such as wood, crop waste, municipal solid waste and mill 
waste, processed for energy production. 


See ‘Crude Bitumen’ 

The production of gas, either from the gas cap of an oil reservoir, normally after 
depletion of the oil, or from a cycled gas pool upon cessation of the cycling 
operation. 

The sum of the Installed Capacity in a system plus firm purchases. 

The maximum amount of power which a machine, apparatus or appliance can 


generate, utilize or transfer, expressed in kilowatts or some multiple thereof. 


An enhanced recovery process in which carbon dioxide is injected into an oil 
reservoir to increase recovery. 


An enhanced recovery process in which water, with added chemicals, is 
injected into an oil reservoir to increase recovery. 


The production of a synthetic natural gas from coal. 
The production of a synthetic crude oil or related liquid fuel from coal. 


A facility which produces steam heat as well as electricity with a resultant 
overall improvement in energy conversion efficiency. 


As used in this report, synonymous with pentanes plus. 


Generally, the Western Provinces, Southwestern Ontario, and the southern 
part of the Yukon and Northwest Territories. 


Same as ‘Conventional Areas’ 
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Crude Bitumen 


Crude Oil and 
Equivalent Hydro- 
carbons 


Deferred Reserves 


Deliverability 


Electricity Production 


End Use Demand for Energy 
(or Secondary Energy Demand) 


Energy Intensity 


Enhanced Oil Recovery 
(or Enhanced Recovery) 


Established 
Reserves 


Experimental 
Crude Oil 


Export of Electricity 


Feedstock 


A naturally occurring viscous mixture, mainly of hydrocarbons heavier than 
pentane, that may contain sulphur compounds and other minerals, and that in 
its natural viscous state is not recoverable at a commercial rate through a well. 


Sometimes referred to as ‘Crude Oil and Equivalent’. Includes light and heavy 
crude oil, pentanes plus and synthetic crude oil. 


Established natural gas reserves which for a specific reason, usually because 
of involvement in a recycling or pressure maintenance project, are not current- 
ly available to a market. 


A general term used to refer to the ability of a well, pool or other entity to 
produce natural gas. 


The process of generating electric energy. In this report it includes the amount 
of such energy, expressed in kilowatt hours or multiples of kilowatt hours, that 
individual generating units or groups of generating units can reasonably be 
expected to produce in a year. The determination of electric energy produc- 
tion takes into account various factors such as the type of service for which 
generating units were designed (e.g., peaking or base load) the availability of 
fuels, the cost of fuels, river water levels, and environmental constraints. 


Energy used by final consumers for residential, commercial, industrial and 
transportation purposes, and hydrocarbons used for such non-energy pur- 
poses as petrochemical feedstock. 


In the industrial and commercial sectors and in transportation other than 
automobiles energy intensity is defined as the amount of energy per unit of 
production. In the residential sector it is energy use per household and for 
automobiles it is energy use per car. A measure of the efficiency with which 
energy is used in the economy as a whole is total end use energy per unit of 
GNP. 


See ‘Recovery — Enhanced’ 


Those (oil and gas) reserves recoverable under current technology and 
present and anticipated economic conditions, specifically proved by drilling, 
testing or production, plus that judgment portion of contiguous recoverable 
reserves that is interpreted to exist, from geological, geophysical or similar 
information, with reasonaole certainty. 


Crude oil produced from pilot projects designed to investigate new recovery 
techniques. 


Transfer of power or energy from a utility system in Canada to another in the 
United States. Such export requires NEB approval. 


Raw material supplied to a refinery or petrochemical plant. 
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Firm Power 


Flat Life 


Frontier Areas 


Fuel Efficiency 
(Burner Tip Efficiency) 


Gas Cycling Scheme 


Heavy Crude Oil 


Heavy Fuel Oil 


Hog Fuel 


Hybrid System 


Hydroelectric Generation 


Infill Drilling 

Initial Established 
Reserves 

In Situ Recovery 


Interruptible Power 


Light Crude Oil 


Light Fuel Oil 


s 


Electric power intended to be available at all times during the period covered 
by an agreement. 


That period of the producing life of a resource during which production is 
maintained at a constant rate. 


Generally, the northern and offshore areas of Canada. 


The ratio of the useful output energy which results when a fuel is burned, to the 
theoretical input energy content of the fuel. Fuel efficiency for a heating fuel is 
less than 100 percent to the extent that heated air is used in combustion and to 
the extent that exhaust venting is necessary. In other applications fuel 
efficiencies are less than 100 percent partly because of waste heat genera- 
tion. 


A scheme in which part or all of the produced natural gas is reinjected into the 
reservoir after removal of natural gas liquids. 


A term applied to crude oil having a high density. Appendix A7-5 shows 
production from the crude streams which are included in the NEB’s heavy 
crude category. 


In this report the term heavy fuel oil is used to include bunker fuel oils (No. 5 
and No. 6 fuel oils) and industrial fuel oil (No. 4 fuel oil). 


Fuel consisting of bark, shavings, sawdust, low grade lumber and lumber 
rejects from the operation 


A dual fuel heating system using two alternative sources of energy. The 
most common systems use oil and electricity. 


An electric generator driven by a hydraulic turbine. 


The process of drilling additional wells within the defined pool outline of a 
natural gas or oil pool. 


Established reserves prior to the deduction of any production. 


The process of recovering crude bitumen from oil sands other than by 
surface mining. 


Electric power and/or energy made available under an agreement that 
permits curtailment or cessation of availability at the option of the supplier. 


A term applied to crude oil having a low density. Appendix A7-5 shows 
production from the crude streams which are included in the NEB’s light 
crude category. 


In this report the term light fuel refers to furnace fuel oil (No. 2 fuel oil), 
kerosene and stove oil (No. 1 fuel oil). 
The major volume of light fuel oil used in Canada is furnace fuel oil. 
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Liquefied Petroleum 
Gases (LPG) 


Load Factor 


¥ 


N larketable Natural 
Gas 

in 
Middle Distillates 


= 


Miscible Flooding 


Natural Gas Liquids 
(NGL) — 


™ 
Non-Associated Gas 


© 


Oil Sands 


*~ le 
by 
Peaking Capacity 
»- 
fs 
Pentanes Plus 


Permeability 


* 


asma Arc Technology 


ae 
Pl- 
ian 


co 
? 


Non-Conventional Generation 


Peak Demand (Electricity) 
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As used in this report, the term refers to the hydrocarbons propane and 
butanes, or combinations thereof 


The ratio of the average load over a designated period of time to the 
maximum load occurring in that period, expressed in percent. 


Natural gas which meets specifications for end use. 


The range of refined petroleum products which includes kerosene, stove 
oil, diesel fuel, and light fuel oil. 


An enhanced recovery process in which a fluid, capable of mixing completely 
with the oil it contacts, is injected into an oil reservoir to increase recovery. 


The hydrocarbons, ethane, propane, butanes, and pentanes plus or a com- 
bination thereof. 


Natural gas not in contact with crude oil in the reservoir. 


The generation of electricity by any means other than hydroelectric genera- 
tion, thermal generation using nuclear fuel, coal, oil or natural gas, gas turbine 
generation using oil and natural gas, or internal combustion generation. Ex- 
amples would be solar power and wind energy. 


Deposits of sand or sandstone, or other sedimentary rock containing crude 
bitumen. 


The highest level of power demand by customers on a power system within a 
specified period, usually a year, (i.e., on a major utility, a minor utility or an 
individual industry generating its own electricity). The peak demand is mea- 
sured in kilowatts or multiples of kilowatts. 


Electricity generating equipment which is available to meet that portion of the 
load which occurs for only a few hours during the day. 


A liquid composed primarily of pentanes and heavier hydrocarbons. 
A measure of the capacity of a reservoir rock to transmit fluids. 
Use of electrical arcs in a plasma furnace to efficiently produce very high 


temperatures for applications such as metal melting and coating, and in- 
dustrial drying. 
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Primary Energy Demand 


Primary Recovery 


Productive Capacity 


Pulping Liquor (also 
known as waste liquor 
or black liquor) 


Rate of Take 


Raw Natural Gas 


Recovery — Primary 


— Secondary 


— Tertiary 


— Enhanced 


Represents the total requirement for all uses of energy in Canada, including 
energy used by the final consumer, intermediate uses of energy in transform- 
ing one energy form to another (e.g. coal to electricity), and energy used by 
suppliers in providing energy to the market (e.g. pipeline fuel). 


By definition: | 
Primary energy demand : 
= end use energy demand 
+ energy supply industry use 
— electricity and steam demand | 
+ energy used to generate electricity and produce steam . 
+ other conversion losses a 
7 
See Chapter 10 for a discussion of the methods used to calculate primary — 
energy demand. 
See ‘Recovery — Primary’ 7 
The estimated rate at which crude oil or crude bitumen can be produced from 
a well, pool or other entity, unrestricted by demand, having regard to reservoir 
characteristics, economic considerations, regulatory limitations, the feasibility 
of infill drilling, the availability of gathering, processing and transmission { 
facilities, and potential losses due to mechanical breakdown. 


A substance primarily made up of lignin, other wood constituents, and che- — 
micals which are by-products of the manufacture of chemical pulp. It can be 
burned in a boiler to produce steam or electricity, through thermal generation. 

q 


The average daily rate of production of natural gas related to the volume of a 
initial established reserves assigned to the reservoir or reservoirs from which 
the production is obtained. For example, 1:7300 means one unit of production — a 
a day for each 7300 units of initial established reserves. 


Unprocessed natural gas. 


The volume of crude oil recoverable from a reservoir through net 
depletion processes only. 


The incremental volume of crude oil recoverable from a reservoir through 
the utilization of a pressure maintenance scheme such as waterflooding or 
gas injection. 


The incremental volume of crude oil recoverable from a reservoir other than — 
through natural depletion and pressure maintenance processes. 


The incremental volume of crude oil recoverable from a reservoir through a . 
Production process other than natural depletion; the production process used — 
to achieve such incremental volume. Enhanced recovery includes both 
secondary and tertiary recovery. 


ra 


» 


Refinery Acquisition 
Cost 


Remaining Capacity 
(Electricity) 


{ Remaining Established 
Reserves 


Reserves Additions 


} 


Reserves Appreciation 


* 
ae 


Reserves Life Index 
Secondary Recovery 
4 Shut-in Capacity 


Social Supply Cost 


Solar Energy — Active 
_ System 


Solar Energy — Passive 
~f stem 


> > 


Solution Gas 


Solvent Flooding 
aes? 
Straddle Plant 

. oe ‘ 


a 
ca 


“= 


Supply Capability 
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The delivered price of crude oil to a refinery, including all transportation 
charges to that point, the Petroleum Compensation Charge and the Canadian 
Ownership Special Charge. 


The difference between Capacity Available and the System Peak Demand. 
The remaining capacity includes the margin of capability available to provide 
for scheduled maintenance, emergency outages, system operating require- 
ments and unforeseen loads. On a national basis it is the difference between 
the aggregate net Capacity Available of the various systems in Canada and 
the sum of the System Peak Demands, without allowance for time diversity 
between the loads of the several systems. 


Initial established reserves less cumulative production. 


Incremental changes to established reserves resulting from the discovery of 
new pools and reserves appreciation. 


Incremental change in established reserves resulting from extensions to exist- 
ing pools and/or revisions to previous reserves estimates. 


Remaining reserves divided by annual production. 
See ‘Recovery — Secondary’ 
The unused productive capacity of an oil or gas pool or area. 


The sum of capital and operating costs per unit of production, exclusive of 
royalties, taxes, subsidies, or incentive payments, discounted at a real rate of 
ten percent, the estimated social opportunity cost of capital in Canada. 


Solar energy collection systems which transfer heat captured from solar 
radiation through mechanical devices. 


Solar energy collection systems which capture solar radiation directly for 
space heating, water heating or other similar purposes, without the use of 
mechanical devices. 


Natural gas in solution with crude oil in the reservoir at original reservoir 
conditions and which is normally produced with the crude oil. 


See ‘Miscible Flooding’ 


A natural gas processing plant, located on a main gas transmission system, 
which extracts NGL from the gas stream. 


The estimated rate at which natural gas, under standard conditions of temper- 
ature and pressure, can be produced from a well, pool or other entity, un- 
restricted by demand, having regard to reservoir characteristics, economic 
considerations, contractual and regulatory limitations, the feasibility of infill 
drilling and/or addition of compression, the availability of processing facilities 
and potential losses due to mechanical breakdown. 
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Synthetic Crude Oil 


Synthetic Natural Gas 
(SNG) 


Tertiary Recovery 


Thermal Generation 


Thermal Processes 


Thermo-Mechanical 
Pulping Process (TMP) 


Transfer Capability 


Transmission 


Ultimate Potential 


Waterflooding 


Wellhead 


World Oil Price 


Wood Gasification 


Wood Liquefaction 


s 


Crude oil resulting from the processing of crude bitumen, coal or wood. 


Natural gas produced from petroleum liquids, coal or wood. 


See ‘Recovery — Tertiary’ | 


Energy conversion in which fuel is consumed to generate heat energy which is 
converted to mechanical energy and then to electricity in a generator. Normal- 
ly, the fuel may be coal, oil, gas, or uranium (nuclear). 


Enhanced oil recovery processes in which heat is added to the reservoir to 
increase recovery. 


Electrically produced mechanical energy is used to refine steamed wood 
chips into pulp. Recovered steam may be used for space heating or for drying 
pulp fibres. | 


The overall capacity of interprovincial or international power lines, together — 
with the associated electrical system facilities, to transfer power and energy 
from one electrical system to another. 


The movement or transfer of electricity from one point to another in a power 
system and between systems. 


An estimate of the initial established reserves which will have become de- | 
veloped in an area by the time all exploratory and development activity has 
ceased, having regard for the geological prospects of the area and an- 
ticipated technology and economic conditions. Ultimate potential includes 
cumulative production, remaining established reserves and future additions — 
through extensions and revisions to existing pools and the discovery of new 
pools. 


An enhanced recovery process in which water is injected into an oil 
reservoir to increase recovery. 

Specifically, the equipment at the top of a well for maintaining control of 
the well. More generally, it is used to specify a reference or delivery point 


on the production system. 


As used in this report, the term refers to the official selling price of OPEC’s 
marker crude oil (Saudi Arabian Light 34°API). 


The production of a synthetic natural gas from wood. 


The production of liquids (e.g. methanol) from wood. 
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Wood Waste Fuel consisting of bark, shavings, sawdust and low grade lumber and 
lumber rejects from the operation of pulp mills, sawmills and plywood 
mills. 

Wood Wastes Refers to wood waste and pulping liquor. 
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Appendix A1-5 
Conversion Factors 


Prefixes 
Prefix 


kilo- 


mega- 


giga- 
tera- 
peta- 
exa- 


Imperial Equivalent Units 
Metric 
1 cubic metre of oil 

(15°C and 922 Kg/m?) 


(15°C and 855 Kg/m?) 
(15°C and 739 Kg/m?) 


1 cubic metre of natural gas 
(101.325 kilopascals and 15°C) 


1 cubic metre of ethane 
(equilibrium pressure and 15°C) 


1 cubic metre of propane 
(equilibrium pressure and 15°C) 


1 cubic metre of butanes 
(equilibrium pressure and 15°C) 


1 tonne 


1 kilojoule 


Multiple Symbol 


10° 
408 
10° 
10'2 
40" 
10'8 


UU er sep) cae cer 


Imperial 


= 6.292 26 barrels (60°F and 22°API) 


6.292 58 barrels (60°F and 34°AP]I) 


= 6.294 03 barrels (equilibrium 


pressure, 60°F and 60°API) 


35.301 01 cubic feet 
(14.73 psia and 60°F) 


6.330 barrels of 
ethane (equilibrium pressure and 60°F) 


9.930 thousand cubic feet of 
ethane gas (14.73 psia and 60°F) 


6.300 O barrels of propane 
(equilibrium pressure and 60°F) 


6.296 8 barrels of butanes 
(equilibrium pressure and 60°F) 


1102-31 T tons 


0.948 213 3 British thermal units (Btu) 
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Gross Energy Content Factors 


Natural Gas 
B.C. - domestic 39.10 MJ/m? 
- Huntingdon 39.10 Mu/m? 
- Kingsgate 37.65 MJ/m? 
- Grassy Point 38.20 MJ/m? 
Alberta - domestic 38.80 MJ/ms 
- Cardston 37.65 MJ/m? 
- Aden 36.06 MJ/m? 
East of Alberta 37.65 MJ/m? 
Ethane (liquid) 18.36 GdJ/ms 
Propane (liquid) 25.53 GJ/m? 
Butanes (liquid) 28.62 GdJ/m? 
Crude Oil 
Light and Medium 38.51 GJ/m? 
Heavy 40.90 GJ/m? 
Pentanes Plus 85.17 GJ/m? 
Coal 
Bituminous 29.30 GJ/tonne 
Sub-Bituminous 19.76 GJ/tonne 
Lignite 15.39 GJ/tonne 
Average domestic use 24.00 GJ/tonne 


Petroleum Products 


Aviation Gasoline 33.52 GJ/m? 
Motor Gasoline 34.66 GJ/m? 
Petrochemical Feedstocks 35.17 GJ/ms 
Naphtha Specialties 35 .bn GJ/m? 
Aviation Turbo 35.93 Gu/ms 
Kerosene 37.68 GJ/m? 
Diesel 38.68 GJ/m? 
Light Fuel Oil 38.68 GJ/m? 
Lubes and Greases 39.16 GJ/ms 
Heavy Fuel Oil 41.73 GJ/m? 
Still Gas 41.73 GJ/ms 
Asphalt 44.46 GJ/m? 
Petroleum Coke 42.38 GJ/m? 
Other Products 39.82 GJ/m? 
Electricity 
Secondary 3.6 MJ/kwh 
Primary TOS MJ/kwh 
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Appendix A1-6 


File No.: 1071-3 
14 October 1983 
To: Interested Parties 
Re: NEB Update of Energy Supply and Demand, 1983 to 2005 


Fromtime to time, the National Energy Board publishes reports outlining the prospects for the supply of and demand for major 
forms of energy in Canada. The latest of these reports was completed in June, 1981 following a public inquiry into the subject. 


The Board does notintend tohold another public inquiry atthis time. However, in light of the significant changes that have taken 
place in domestic and international energy markets in the last two years, an update of the 1981 projections appears desirable. 
The Board has therefore decided to have its staff conduct an update and produce a report thereon. In order to expedite and 


| 


simplify the process, the Board concluded that rather than initiating time-consuming public hearings, it would be preferable in — 
the circumstances for the views of interested parties to be submitted directly to NEB staff to provide a foundation for its update of — 


the energy supply and demand outlook. 


This letter is being sent to request your participation in the update. Since we plan to complete the study and publish a staff 
report by early summer of 1984, we are requesting that your written submission be provided no later than 16 January 1984. You 
are encouraged to contact Board staff at any time during the update process for further clarification, guidance or discussion. 
Your submission will be reviewed by Board staff and discussed as required with you early in 1984. 


Preparing areliable long-term energy forecast at this time is particularly difficult: itis unclear when and to what extent the major 
industrial economies will emerge from the deepest recession of the post-war period; there is considerable uncertainty with 
respect tothe prospective path of world oil prices; and, because adaptation to the enormous energy price increases of the 1970s 
is still going on, it is far from clear to what extent the recently-observed decline in demand for energy is related to the decline in 
economic activity, to the price increases of the 1970s or to other factors. Accordingly we think it appropriate to attempt to 
undertake an assessment of the uncertainties associated with the outlook for energy supply and demand. Specifically, we seek 
your analysis and informed opinion regarding: 


1. the most plausible outlook for energy supply and demand in Canada to the year 2005; 
2. the effect on your forecast of alternative energy price and economic growth assumptions; and 


3. certain issues which the Board staff believes have particular importance in shaping supply and demand estimates in 
today's environment. 


A detailed outline of the issues as we see them and our proposed methods of conducting the study are contained in the 
attached guidelines. Your written submission and subsequent exchange of views will assist Board staff in examining these 
complex matters. 


All submissions will be considered public documents and will be available for review in the library of the National Energy 
Board, 473 Albert Street, Ottawa, and at the Board's Calgary office, 4500-16 Avenue N.W. Submittors are not required to serve 
copies of their submission on other parties but are requested to provide 20 copies to Board staff via the Office of the Secretary. In 
the case of technical material pertaining to petroleum supply, 5 copies will suffice. We would appreciate an early indication of 
your intention to participate in this update. 


Yours truly, 


G. Yorke Slader, 
Secretary 
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List of Parties Who Have Been 


Petroleum Industry 


Alberta and Southern Gas Co. Ltd. 
~ Amoco Canada Petroleum 
Company Ltd. 

ATS Exploration Limited 
B.P. Canada Inc. 
_ B.P. Exploration Canada Limited 
Canadian Gas Association 
~ Canadian Hunter Exploration Ltd. 
~ Canadian-Montana Pipe Line 
Company 

Canadian Petroleum Association 
~Canadian Western Natural Gas 
Company Limited 
- Canterra Energy Ltd. 
~ Chevron Canada Ltd. 
~ Chevron Standard Ltd. 


Columbia Gas Development of 
Canada Ltd. 
Consolidated Natural Gas Limited 
~Consumers Co-operative 
Refineries Ltd. 
Dome Petroleum Limited 
Esso Resources Canada Limited 
Gaz Inter-Cité Québec Inc. 
_ Gaz Métropolitain, inc. 
_ Gulf Canada Limited, 
Gulf Canada Resources, Inc. 
Home Oil Company Limited 
_ Husky Oil Operations, Limited 
_ Imperial Oil Limited, 

Independent Petroleum Association 
—. of Canada 
-Inter-City Gas Corporation 
Irving Oil Company 
KannGaz Producers Ltd. 
Mobil Oil Canada, Ltd. 
Murphy Oil Company Ltd. 
Niagara Gas Transmission Limited 
Norcen Energy Resources Limited 


Invited to Provide Submissions to NEB Update 
_of Energy Supply and Demand, 1983 to 2005 


Panarctic Oils Ltd. 

Petro-Canada Inc. 

Petromont Inc. 

Petrosar 

Polar Gas Project 

ProGas Limited 

Propane Gas Association of 
Canada Inc. 

Ranchmen’s Resources (1976) Ltd. 

Shell Canada Limited 

Shell Canada Resources Ltd. 

Société Québecoise initiatives 
pétrolieres (SOQUIP) 

Sulpetro Limited 

Suncor, Incorporated 

Texaco Canada, Incorporated 

The Consumers’ Gas Company Ltd. 

TransCanada PipeLines Limited 

Turbo Resources Limited 

Ultramar Canada, Incorporated 

Union Carbide Canada Limited 

Union Gas Limited 

Westcoast Transmission Company 
Limited 


Associations and Other 


Association of Major Power 
Consumers in Ontario 

Canadian Arctic Resources 
Committee 

The Canadian Chemical Producers 
Association 

Canadian Electrical Association 

Canadian Energy Research 
Institute 

Canadian Federation of Agriculture 

Canadian Fertilizer Association 

Canadian Motor Vehicles 
Manufacturers’ Association 

Canadian Nuclear Association 

Canadian Pulp & Paper Association 

Canadian Solar Industries 
Association Inc. 

Canadian Trucking Association 

The Coal Association of Canada 

Consumers’ Association of Canada 
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Council of Forest Industries of 
British Columbia 

Electrical and Electronic 
Manufacturers Association of 
Canada 

Energy Probe 

GAMMA Institute 

Housing and Urban Development 
Association of Canada (HUDAC) 

Industrial Gas Users Association 


Electric Power 


Abitibi-Price Inc. 

Alberta Power Limited 

Algoma Steel Corporation, Ltd. 

British Columbia Hydro and Power 
Authority 

Canadian Utilities Limited 

Cominco Ltd. 

Edmonton Power 

Fraser Inc. 

Great Lakes Power Co. 

Hydro-Québec 

The Manitoba Hydro-Electric Board 

Maritime Electric Company Ltd. 

The New Brunswick Electric Power 
Commission 

Newfoundland and Labrador Hydro 

Newfoundland Light & Power 
Company Limited 

Northern Canada Power Commission 

Nova Scotia Power Corporation 

Ontario Hydro 

Saskatchewan Power Corporation 

TransAlta Utilities Corporation 


Major Energy Users 


Air Canada 

Alcan Aluminum Ltd. 

Canada Cement Lafarge Ltd. 

Canadian Industries Ltd. (C-I-L Inc.) 

Canadian International Paper Inc. 
(CIPINC) 

Canadian Pacific Ltd. 

Cynamid Canada (Inc.) 
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Dofasco Inc. 

Ethyl Canada 

Irving Pulp and Paper Ltd. 
McMillan and Bloedel Limited 
Noranda Mines Ltd. 

Stelco Inc. 


Governments and Agencies 


Province of British Columbia 
Minister of Energy, Mines and 
Petroleum Resources 
Province of Alberta 
Alberta Energy Resources 
Conservation Board 


1984 Supply and Demand Update 
Guidelines for Submission 


Introduction 


The staff of the National Energy 
Board is preparing updated pro- 
jections of the supply of and demand for 
domestic energy to the end of 2005. On 
the supply side, the update will include 
crude oil, natural gas, natural gas li- 
quids, electricity and other forms of en- 
ergy such as coal, wood waste, pulping 
liquor and solar. On the demand side, 
the update will deal with refined petrole- 
um products, refinery feedstocks, natu- 
ral gas, liquefied petroleum gases, 
electricity, coal and coke and other en- 
ergy forms. 


Tosupplementits own work, the NEB 
staff is interested in the forecasts, views 
and analyses of other members of the 
energy forecasting community. To this 
end, submittors who provided supply 
and demand estimates to the Board's 
1981 Energy Inquiry and other selected 
parties are being invited to provide writ- 
ten submissions, by 16 January 1984. 
To provide for some analysis, sub- 
mittors are requested to follow as close- 
ly as possible the instructions con- 
tained in these guidelines when prepar- 
ing their submissions. 


Alberta Petroleum Marketing 
Commission 
Alberta Energy and Natural 
Resources 
Province of Saskatchewan 
Minister of Mineral Resources 
Province of Manitoba 
Minister of Energy and Mines 
Province of Ontario 
Ministry of Energy 
Province of Quebec 
Ministére de |’énergie et des 
ressources 
Procureur général du Québec 


Essentially, we are interested in 
obtaining the views of interested parties 
as to the most plausible outlook for 
energy supply and demand in Canada 
tothe year 2005. Tothe extent possible, 
we would like to be able to determine 
the factors that contribute to differences 
in the projections of different sub- 
mittors. Moreover, because of the un- 
certainties confronting the Canadian 
and world economics in general and 
the energy sector in particular, we are 
also interested in assessing the impact 
on the energy supply and demand out- 
look of alternative price and output 
assumptions. In addition, certain 
issues have been identified by Board 
staff as having a special importance in 
formulating the projections. Your com- 
ments on these issues, which are listed 
in the relevant sections, would be es- 
pecially appreciated. 


The following sections outline those 
matters on which Board staff would like 
to receive your views and indicate the 
manner in which they should be pre- 
sented: 
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Province of New Brunswick 
Minister Responsible for Energy 
Policy 
Energy Secretariat 
Province of Nova Scotia 
Minister of Mines and Energy 
Government of Newfoundland and 
Labrador 
Minister of Mines and Energy 
Province of Prince Edward Island 
Energy and Mineral Resources 


Section A: General Underlying 
Assumptions 

Section B: Domestic Demand for 
Energy 

Section C: Domestic Supply 
Capability 

Section D: Supply/Demand 
Balances 

Section E: Preferred Format for 
Presentation of Data 


A. General Underlying 
Assumptions 


Projections are heavily renee 
on anumber of key assumptions, parti- 
cularly about world oil prices, the level 
of economic activity and the domestic 
energy policy regime. Since these | 


assumptions will vary by submittor, it is 1 


critical that they be specified in detail. 


In addition to your most plausible 
outlook for future supply and demand, 
we would like to receive views on the 
sensitivity of your forecast to alternative 
energy prices. Analysts examining the 
prospects for world oil prices are in- 
creasingly of the view that prices in real 
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if 


terms will remain relatively constant or 
_ followa growth path of the order of 1 or 2 
per cent per year for the rest of the 
century. On the other hand, there is 
recognition, particularly among politic- 
al analysts, that there is considerable 
_ risk of further oil price shocks over the 
next decade as a result of political in- 
— stability in the oil exporting countries. 
We intend, therefore, to assess the im- 
pact on the Canadian energy sector of 
two energy price scenarios reflecting 
these views. Possible representations 
‘of high and low price scenarios are 
shown in Figure 1. We would encour- 
age submittors to provide us with their 
views on the impact of these two sce- 
_narios on their energy supply/demand 
projections. 


_ With respect to the prospects for 
growth in Gross National Product 
(GNP), many analysts are currently 
assuming a path which implies signifi- 
cant excess capacity and relatively 
high unemployment throughout the 
1980s and into the 1990s. While this 
may be viewed as a_ reasonable 
assumption in outlining a most likely 
growth path, it would be useful to as- 
sess theimpactoffaster GNP growthon 
the energy sector. For this purpose, we 
_are proposing that submittors assess, 
relative to their current projections, the 
; aeicetions for supply and demand of 


grows at an average rate of 4.5 per cent 
der year in 1984 through 1988 and 3.0 
pe Sent per year thereafter to the year 
2005. 


A projection of energy supply and 
demand will obviously be critically in- 
fluenced by the assumptions made 
with respect to the domestic energy 
policy environment. In the absence of 
other information at this time, Board 
staff will be making its projections on the 
conventional assumption that the cur- 
rently existing policy regime will remain 
force throughout the projection peri- 
od. If you make your projections on the 


a GNP growth path in which real GNP 


basis of different assumptions, we 
would appreciate having your views on 
the effect that continuation of the cur- 
rent policy regime would have on your 
energy supply and demand _ pro- 
jections. 


High Price Low Price 
Years Scenario Scenario 
1982 — 34.00 34.00 
1983 28.30 28.30 
1984 26.50 26.50 
1985 33.00 26.50 
1986 38.00 26.50 
1990 40.00 26.50 
1995 42.00 26.50 
2000 44.00 26.50 
2005 46.00 26.50 
B. Demand 


As Board staff intends to publish an 
estimate of demand for all major forms 
of energy in Canada, submittors are 


encouraged to provide a breakdown of — 


Canadian energy demand by energy 
type for the various sectors and regions 
using the format outlined in Appendix 1. 
We recognize, however, that many sub- 
mittors may prefer to submit a forecast 
for only a part of the total energy spec- 
trum — for selected energy forms, for a 
specific market area, or for a specific 
market type — and all such specialized 
forecasts will be welcome. 


All assumptions and methodology 
should be described in sufficient detail 
to permit a general understanding of 
how the forecast was assembled. 
However, certain matters have been 
singled out by Board staff as being of 
special interest in the context of the 
current update and we would appreci- 
ate detailed analysis and comments on 
these issues. 


Issues 


B.1 The extentto which the decline in 
energy demand in recent years 
has been related to the decline in 
economic activity resulting from 
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B.2 


B.3 


B.4 


B.5 


B.6 


B:7 


B.8 


B.9 


the recession, to a delayed re- 
sponse (by means of conserva- 
tion) to the large price increases 
of the 1970s or to other factors. 


The prevalence of and prospects 
for dual-fuel capability in the in- 
dustrial sector and for hybrid sys- 
tems (e.g., electricity-oil) and 
heat pumps in the residential 
sector. 


The extent to which the shift to- 
ward smaller, fuel-efficient cars 
will be reversed by lower than 
expected gasoline prices. 


The level of substitution for motor 
gasoline by alternative transpor- 
tation fuels such as diesel fuel, 
NGV (natural gas for vehicles), 
propane, methanol, hydrogen 
and electricity. 


The prospects for rail electrifica- 
tion, and for increased use of 
electricity in intra-urban road 
transportation. 


The impact of technological 
change on energy demand 
through such factors as im- 
proved furnace efficiencies, 
changing industrial processes, 
improved automobile and truck 
fuel efficiencies, and modifica- 
tion of aircraft engines. 


How the changing industrial 
structure (e.g., changes in prod- 
uct mix, growth of high- 
technology industries) will affect 
energy demand. 


The prospects for electricity 
prices andthe implications there- 
of on the degree of interfuel com- 
petition between natural gas and 
electricity, particularly in Ontario 
and Quebec (TCPL Eastern 
Zone), and in British Columbia. 


The impact of electricity ex- 
change between regions on the 
demand for other fuels. 
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B.10 The competition in the industrial 
sector between heavy fuel oil and 
other energy forms. 


B.11 The potential for natural gas use 
in new geographic and industrial 
markets (e.g., Vancouver Island, 
Maritimes, direct sales). 


Figure 1 
PRICE SCENARIOS TO BE ASSESSED 
Official Price of Arab Light 34° API 

(1982 U.S. Dollars per Barrel) 
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C. Supply 


In this aspect of the review, Board 
staff wishes to obtain information con- 
cerning Canada’s total energy supply. 
It is not considered likely that con- 
ventional natural gas deliverability from 
non-frontier areas has changed signifi- 
cantly since the Board’s 1982 Gas Ex- 


1975 1980 1985 
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port Omnibus Hearing. Accordingly, 
detailed reservoir data with respect to 
natural gas reserves and deliverability 
forthe non-frontier areas are not formal- 
ly requested at this time although any 
such data are always welcome and will 
be incorporated into the current up- 
date. However, we are specifically 


LOW PRICE SCENARIO — 


1990 1995 2000 2005 


requesting detailed current information 
_ relevanttothe supply of oil from both the 
_ frontier and non-frontier areas, the 
~ supply of natural gas from the frontier 
areas and the supply from all energy 
7 forms other than oil and gas. The 
catagories of supply for which informa- 
tion is sought are listed in Appendix 2. 


With respect to the effect of econom- 
_ ics on supply, staff is most interested in 
_ receiving views on the price, netbacks 
~ andother economic conditions needed 
_tobring newenergy projects into being, 
_and the effect of the two alternative 
energy price scenarios on major new 
energy supply projects. 


Opinion is sought on expected net- 
backs and the likely impact of the 
domestic energy pricing, taxation and 
_ subsidy regime on oil and gas explora- 
— tionand development. As well, informa- 
_tionon reserves and expected dates of 
commencement of production from oil 
__ and gas pools discovered in the frontier 

areas would be particularly welcome. 
_ Operators and major interest owners of 
_ frontier pools are urged to provide as 
~ much information on the subject as 
_ possible in order that a realistic assess- 
ment of future frontier supply can be 
~ made.We would appreciate your views 
3 regarding the problems and concerns 
envisaged with respect to such matters 
~ asprojecttiming, economic factors and 
~ market opportunities. 


7 Oil Supply Issues 
Whether the current emphasis 


on oil-directed drilling, and oil 
well workovers is expected to re- 
sult in significantly higher levels 
of reserves additions and future 
productive capacity than fore- 
cast previously by the industry. 


The contribution of enhanced 
recovery projects to reserves 
additions and productive capac- 
ity for both the light and medium, 
and heavy crude oil categories. 


C.3 


C.4 


C.5 


C.6 


Cail 


C.8 


The factors necessary to sustain 
the recent significant increases 
in the production of heavy crude 
oll. 


Whether there will be sufficient 
condensate available to use as a 
diluent for the movement of 
heavy crude oils as well as for 
other purposes such as refinery 
feedstock, petrochemical feed- 
stock and enhanced oil recov- 
ery. 

The impact of limited con- 
densate supply on bitumen type 
projects and on conventional 
heavy crude oil production. 


The future availability of heavy 
crude oil and upgraded heavy 
crude oil from oil sands, and the 
desirability of the trend toward 
smaller scale projects. 


The conditions required to make 
economically viable the upgrad- 
ing of heavy crude oil for use as a 
domestic feedstock. 


The likelihood of discovering 
and/or developing commercially 
recoverable oil reserves in the 
frontier areas, the probable tim- 
ing of development, and levels of 
production. 


Natural Gas Supply Issues 


C.9 


C.10 


C.11 


The current excess deliverability 
of natural gas and ways of man- 
aging or reducing it (e.g., gas 
storage, prorationing, incentive 
marketing). 


The long-term effects on explora- 
tion, development and resource 
recovery of such factors as pro- 
long weak demand, contractual 
abrogations and reduced pro- 
ducer netbacks. 


The likelinood and timing of the 
development of commercial nat- 
ural gas reserves in frontier areas 
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and the probable level of output 
from these reserves. 


C.12 New concepts or probable de- 
velopments with respect to non- 
conventional (very low per- 
meability) reservoirs. 


Natural Gas Liquids Supply Issues 


C.13 The effect of the requirement for 
NGL for enhanced recovery pro- 
jects on the available supply of 
ethane, propane and butanes. 


C.14 The effects of the reduced pro- 
duction of natural gas and re- 
duced refinery throughput on the 
availability of NGL. 


Expected trends in NGL yields 
from natural gas reserves addi- 
tions. 


CAS 


Electric Power Generation Issues 


C.16 The likely role of nuclear genera- 
tion in future domestic supply. 


C.17 The potential for development of 
additional hydroelectric generat- 
ing plants. 


C.18 The role and significance of cur- 
rent and future industrial genera- 
tion capability. 


C.19 The effect of tighter air quality 
emission standards and any oth- 
er regulatory restrictions on 
electric power generation. 


C.20 The role of Western coal in elec- 
tric power generation. 


Issues Relating to Other Energy 
Forms 


C.21 The expected contribution to en- 
ergy supply of other forms of en- 
ergy such as coal, wood and 
wood products, pulping liquor, 
alcohol, biomass, solar, wind 
and tidal power. 
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D. Supply/Demand Balances 


Submittors are encouraged to pro- 
vide supply/demand balances for 
those energy forms for which they have 
prepared forecasts of supply and de- 
mand. In estimating the levels of supply 
of hydrocarbons and electricity within 
these supply/demand balances, sub- 
mittors are asked to take expected im- 
ports into account. In estimating the 
levels of demand for hydrocarbons and 
electricity, submittors are also re- 
quested to take account of authorized 
and expected exports. 


Issues 


D.1 The prospects for Canadian en- 
ergy self-sufficiency over the pe- 
riod of the forecast, with particu- 
lar emphasis on light and 
medium crude oil. 


D.2 The continued availability and 
magnitude of an export market 
for heavy crude oil and factors 
which may enhance or restrict 


that market. 


D.3 The likely short-term market for 
Canadian gas in the United 
States, with a particular assess- 
ment of the effect of possible de- 
regulation of the price of natural 
gas in the United States and the 
consequent competitive position 
of Canadian natural gas in rela- 
tion both to U.S. gas and residual 
fuel oil. 


D.4 The likely level of exports of 
electricity to the United States 
and the expected selling price; in 
particular, any information on the 
future trend of the price of coal in 
the U.S. andits relationship to the 


price of oil. 


E. Preferred Format for 
Presentation of Data 


We appreciate that many submittors 
may have developed formats for pre- 
sentation of supply and demand data 
for their own purposes, and we are 
prepared to receive data in that form. 
However, for those submittors provid- 
ing highly disaggregated information, 
our work will be greatly facilitated by the 
use of standard forms similar to those 
used for submissions to the Board's 
1981 Energy Inquiry. For copies of 
these standard forms, please contact 
the Secretary of the Board. The forms 
available are listed in Appendix 3. 


Board staff will be in contact with 
submittors to discuss the most ex- 
peditious method of obtaining data to 
update crucial parts of our forecast 
such as those involving oil supply by 
pool, NGL supply by plant, and electric 
power generation by province. 


Demand for all forms of energy. 


— Heather Webster, Economics Branch 


Supply of natural gas 
— Ken Poole, Energy Supply Branch 


In order that the forecasts can be 
compared, submittors are requested to 
specify the assumptions they. have 
made with respect to such matters as 
economic growth, population growth, 
world oil prices, relative prices of vari- 
ous types of energy, taxes and royal- 
ties, and any other assumptions that 
significantly affect the forecast. 


Itis requested that actual supply and 
demand data be provided for 1982 and 
forecasts be provided for the years 
1983 through 1987, and for 1990, 1995, 
2000 and 2005. 


General questions on the conduct of 
the update should be directed to Mr. 
Ken Vollman, Director General Energy 


Studies ((613) 995-5779) who will be — 


coordinating the staff report. Questions 
and comments relating to specific 
areas may be directed to appropriate 
Board staff members as follows: 
Telephone No. 


(613) 996-7572 


(613) 996-2720 


Supply of oil, natural gas liquids, and other forms of energy 


except electricity and natural gas 
— Gerrit Hos, Energy Supply Branch 


(613) 996-2344 


Supply, demand and exports of electricity. 


— Bill Correll, Electric Power Branch 


(613) 593-6185 


Exports and imports of crude oil and refined petroleum products. 


Requirement for refinery feedstocks. 
— Bernard Leakey, Oil Branch 


Exports of natural gas. 
— Dennis Dubuc, Gas Branch 


Exports of liquefied petroleum gas. 
— Hans Pols, Gas Branch 
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(613) 996-2221 


(613) 593-6432 


(613) 593-7652 


All written communications, includ- | 


ing submissions, should be addressed 
to the Secretary of the Board at 473 
Albert St., Ottawa, Ontario K1A OE5. 
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“Appendix 1 to Appendix A1-6 


Format for the Presentation of 
-Energy Demand Estimates 


Total Final Demand, by Fuel for: 


1. Refined Petroleum Products (by product) 
2. Refinery Feedstocks, Domestic and Foreign 
(a) light crude oil and equivalent (including conventional light and medium crude oil, segregated pentanes plus, 
synthetic crude oil and exchange crude oil imports); 
-(b) heavy crude oil (including Lloydminster Blend, Wainwright, Viking-Kinsella, Chauvin, Fosterton, Bow River, 
Smiley Coleville, Midale Wayburn and other streams less than 0.904 kg/m?): 
(c) foreign crude oil 
Natural Gas | 
Liquefied Petroleum Gases (ethane, propane, butanes) 
Electricity (including own-use and losses) 
Coal and Coke 
_ Other Energy Forms (wood and wood products, pulping liquor, alcohol, biomass, solar, wind and tidal power). 


NO OF & G 


By Sector for Secondary and Primary Energy Demand: 


Secondary Energy Demand 

a) residential; 

b) commercial: 

C) petrochemicals, including fuel and feedstock for basic petrochemicals, such as ammonia, methanol, ethylene and 
benzene and fuel for their primary derivatives; 

d) other industrial uses, excluding thermal generation of electricity; 

e) transportation, showing air, road, rail and marine separately; 

f) other non-energy use (e.g. lubes, asphalt, etc.): 

- Q) total secondary demand, which is the sum of sectors (a) through (f); 


Primary Energy Demand 

h) own use and losses, including transmission, processing and distribution losses, and including refinery fuels and 
pipeline fuel: 

i) primary fuels used for generation of electricity, by utilities and by industry, where hydro and nuclear generation are 
converted at 10.5 megajoules per kwh; 

_j) primary fuels used for production of steam, where steam produced at nuclear plants is converted at 1.25 joules of 
; 4 energy input for every joule of steam produced, (80% conversion efficiency to steam on a fossil fuel equivalent basis); 
ae and. 

total primary energy, which is the sum of points (g), (h), (i) and (j), less total electricity demand (including own use and 
losses), less the total amount of steam demand plus natural gas reprocessing shrinkage, less demand for ethane. 


4 _ Atlantic (by province to the extent practicable) Saskatchewan 


Quebec Alberta 
Ontario — British Columbia, Yukon and N.W.T. 
_ Manitoba Total Canada 
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Appendix 2 to Appendix A1-6 


Format for the Presentation of 
Energy Supply Estimates 


1 


4. 


Reserves and Productive Capacity of Canadian Oil 


(a) conventional crude oil in non-frontier areas from, 
(i) established reserves at 31 December 1982; 
(ii) reserves additions from appreciation and new discoveries, but excluding additions covered by (a) (iii) below; 
(iii) reserves additions from enhanced oil recovery from pools currently in the established reserves catagory, 
including future waterflood projects; 
(b) pentanes plus in non-frontier areas from established reserves and reserves additions; 
(c) non-conventional oil recoverable from, 
(i) oil sands mining; 
(ii) oil Sands in situ operations; 
(d) crude oil and equivalent in frontier areas. 


Reserves and Deliverability of Canadian Natural Gas 


(a) conventional natural gas in non-frontier areas from, 

(i) established marketable reserves at 31 December 1982; 

(ii) reserves additions from appreciation and from new discoveries; 
(b) frontier areas; 
(Cc) non-conventional sources. 


Reserves and Production of Canadian Natural Gas Liquids 


a) field plants processing gas from established oil and gas reservoirs; 
b) reprocessing plants; 

C) reserves additions; 

d) synthetic crude oil plants; 

e) refineries; 

f) frontier areas. 


ee ee ee ee ee 


Installed Capacity and Electricity Production by Fuel Type 
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Appendix 3 to Appendix A1-6 


List of Available Forms 


List of Pools and Pool Groupings for Crude Oil Reserves and Productive Capacity Data. 

Crude Oil Reserves and Productive Capacity Data Sheet. 

Gas Reserve Data Sheet. 

Natural Gas Deliverability Data Sheet. 

List of Gas Processing and Reprocessing Plants for NGL Supply Forecast. 

Natural Gas Liquids Data Sheet. 

Demand for Refinery Feedstocks and Breakdown of Refinery Demand for Refinery Feedstocks. 
Electricity Requirements by Sector. 

Forecast of Energy Generation by Major Fuel Type and Primary Equivalent. 

Forecast of Installed Capacity by Major Fuel Type and Peak Load. 
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ence) 


Pro Forma Matrix of Total Domestic Energy Demand by Sector and Energy Form. 
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Table A2-1 
World Oil Prices 
Comparison of Submittors’ Views 


($U.S. 1983 per Barrel) 


1983 1984 1985 1986 1987 1990 1995 2000 2005 


Amoco 29.5 29.5 29.5 29.5 29.5 29.5 29.5 29.5 29.5 
APMC 29.5 27.6 20°3 26.3 26.3 203 — — — 
Canadian-Montana 29.5 30.0 30.5 34:0 SleS 33.0 S505 38.2 41.2 
Chevron 29.0 —— 28.0 — == 30.0 S310 40.0 — 
CPA 29.5 279 26.3 26.6 — 29.2 Suite a — 
GIC 29.5 27.6 208 26.3 26.3 26.3 27.6 OM 30.5 
GMi 29.5 27.6 27.6 27.6 — 27.9 28.1 28.4 28.8 
Gulf 29.0 29.0 28.7 29.8 31.4 32.8 34.7 36.7 — 
Husky/NOVA 29.5 Papas) 25a, PAR i Zoinl 25k 27.6 29.6 Sapte 
Imperial 29.5 PAS) 24S Ohad 2/5 31.0 37.6 Ada? —_— 
Petro-Canada 26.9 26:3 AEST 26.1 2h 30.2 33.9 bs ie) 40.6 
Petrosar 29.0 279 26.6 26.6 26.6 27.4 28.8 30.2 30i2a5 
Suncor 29.0 29.4 29.8 30:3 30.7 32.0 34.4 — — 
LCEE 30.2 29.2 29.2 29.2 = Giles 36.5 42.7 49.1 
Texaco 29.5 26:6 26.0 26.0 26.0 26.3 27.6 — — 
TQM 29.5 27.6 28.1 28.7 ae a0 34.1 oH Ms, 41.3 
Ultramar 29.5 PAPAS 26.3 26.3 26.3 26:3 — — — 
WTCL 28.4 26.1 Pou 213 28.1 31.9 37.9 42.3 42.5 
AECL 29.0 eT 28.7 29.0 29.3 30: 31.6 Soul 34.8 
B.C. Hydro 29.1 26.8 26.8 26.8 26.8 Zine 28.6 OOO — 
EVURG 28.0 _ 30.8 — — S1c6 oat 867 39.5 
Hydro-Québec 29.5 21.6 27.4 tat Pal 2TAl Zi Pint —_ 
Ontario Hydro 29.7 279 28.1 28.7 — 30.2 Oe 39.1 — 
Tidal 29.5 — a 27.0 — 30.0 — 50.0 _— 
Newfoundland 29.5 27.6 Ze — = 30.2 Slit Sod 35.0 
Nova Scotia 29.5 26.7 PAV “= == 30.2 = — 40.6 
Quebec 
— Scenario 1 32.0 — — — — 28.7 = = 38.7 
— Scenario 2 32.0 — — — = 28.7 — — - 28.7 
Ontario 29.5 27.6 27.6 21.6 2EG O2Al 37.4 40.9 45.0 
Saskatchewan 29.5 29.9 30.4 30.8 Sibs Soul 36.5 40.3 445 
Friends of the Earth 40.3 ZS 42.7 44.0 AS. 3 49.5 5r4 66.6 Vea ayes. 
NEB — High 29.5 29.2 St:3 32.0 32.8 Boe 39.5 445 50 
— Reference 29.5 26 26.3 26.3 26.3 279 30.9 34.1 eV ics 
— Low 29.5 26:3 25.0 20.2 On 3 25.8 265 218 28.1 
Notes: 


“Prices expressed in the submissions in constant U.S. dollars other than 1983 dollars were rebased to 1983 U.S. dollars using the U.S. GNP deflator. For the projection 


period 1984-2005, it was assumed that the U.S. GNP deflator would increase at 5.0 percent per year. 
When prices were only given in current U.S. dollars, they were converted to constant 1983 U.S. dollars by using the submittor’s assumption on inflation, when available. 
When not available, it was assumed that the U.S. GNP deflator would rise, over the period 1984-2005, at an average annual rate of 5.0 percent. 


(2) 
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Table A2-1 (Cont'd) 


‘8) Several submittors provided their profile for world oil prices in the form of average annual growth rates instead of in the form of levels. These growth rates were used to 
extrapolate the prices implied by the assumptions whenever we felt that they would reasonably represent the submittor's view. When a range of rates of growth was 
provided, the middle of the range was chosen. In the case of Shell's submission we felt that none of the above could be used without the risk of distorting the submittor’s 


view. Shell's assumption is as follows: 
“The main assumption underlying the forecast is that world oil prices (Arab Marker, FOB Persian Gulf) will remain at about the current level for the next few 


years, before stabilizing, in constant dollar terms, during the latter half of the 1980s. In the 1990s, it is assumed that the real price will show a modest rate of 
escalation which will allow it to recover to 1982 levels by the end of this century”. 
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Table A2-2 


Real Gross National Product Growth Rates — Canada 


Comparison of Submittors’ Views 


(Percent per Annum) 


Amoco 
APMC 

CPA 

Gulf 
Husky/NOVA 
Imperial 
Petro-Canada) 
Petrosar 
Shell 

Suncor 
TCPL) 
Texaco 
Ultramar 


AECL 
B.C. Hydro 
EUPC® 


New Brunswick’) 
Saskatchewan 


CP. 
Dofasco 
Stelco 


Friends of the Earth 
— Business as usual 
— Consumer saturation 


NEB — High 
— Reference 
— Low 


“) 1984-1988. 


1983-1990 


‘2) Real Domestic Product rather than Gross National Product. 


1990-1995 


1995-2000 


2000-2005 


3.0 


oo 
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Table A2-3 
Real Provincial Domestic Product Growth Rates — Canada and Regions 
Comparison of Submittors’ Views 


(Percent per Annum) 


1983-1990 1990-1995 1995-2000 2000-2005 
Atlantic Canada 
Petro-Canada 4.6 3:5. 33 = 
Gulf 2.8 2.8 2.8 — 
NEB oe, 3.4 36. eu 
Newfoundland 
Dept. of Mines & 
Energy 3.4 3.4 3.4 3.4 
NEB 3D 3:5 3:3 2.8 
Prince Edward Island 
NEB 2.9 2.8 PAT On 
Nova Scotia 
Dept. of Mines & 
Energy Pa: 2.6 Oa Z.0 
NEB 3.5 3.5 34 2.8 
New Brunswick 
NBEPC 22 Ps a a 
NEB 3.4 She) Be 2.6 
Central Canada 
Petro-Canada See. 2.6 ely — 
TGPL BA 3:0 2.8 — 
NEB 3.0 3:0 2.9 a3 
Quebec 
Petro-Canada Ba Dif, 2.6 — 
TCPL 3.0 2.9 vB — 
Hydro-Québec 2.8 2:8 2.8 —- 
GIC ice 1.0 1.0 AO) 
GMi ES) 3.0 2.8 2.0 
Ministry of Energy 
and Resources 2.9 2.9 29 3.0 
Gulf Dai, Oui Pg — 
NEB 30) 2.9 2.8 22 
Ontario 
Petro-Canada 3.2 2.6 30 — 
OPE Be al 2.9 — 
Ontario Ministry 
of Energy 3.3 2.8 2.8 — 
Ontario Hydro 225 2 225) — 
Gulf 3.0 3.0 a0 — 
NEB Sat 3.0 2.9 AS 
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Table A2-3 (Cont'd) 


1983-1990 1990-1995 1995-2000 2000-2005 

Prairies 

Petro-Canada Ay, 5.0 Gar _ 

Gulf Cuz Sea oe — 

NEB See 3.6 a4 29 
Manitoba 

Petro-Canada 3.0 2.8 35 — 

TOPE Ou 2.6 2.4 — 

NEB 225 2.4 22 1.6 
Saskatchewan 

Petro-Canada 4.4 4.4 B22 — 

Cee oA 3.4 Sal = 

NEB a4 3.4 33 2a. 
Alberta 

Petro-Canada 5.2 Lay f 3.9 — 

EUPC 4.0 4.1 = = 

NEB 5:5 4.0 3.8 oie. 
B.C. and Territories 

Petro-Canada 4.5 4.2 XO oe 

Gulf e2 Bre oe ts 

Chevron 3.0-3.5 3.0-3.5 3.0-3.5 = 

B.C. Hydro 42 4.2 42 = 

NEB oie 3 3.6 3.0 
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Table A3-1 
Historical Data — End Use Energy Demand by Sector — Canada 
(Petajoules) 
1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 
Residential 869 881 914 946 Cote meOOMn 002.1005 I073 al116... 1167 
Commercial 261 288 293 340 368 417 468 512 5/6. 16a" 667 
Industrial 918 934 963 O87) 610730) 1152 =612074 4267. 1334. 1391, 1459 
Transportation 786 801 838 882 932 990 1054 1108 1165 1208 1275 
Non-Energy 156 158 156 175 202 215 238 245 254 282 340 
Total 2291 3062 3165 3323 3556 3775 3969 4168 4402 4629 4901 
1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
Residential Vou 250 mee 2 12h n1200 a) (288) 1305") 1262’ 8 1841 1353 1365. 1297 
Commercial 704 799 762 798 754 850 845 840 851 820 838 
Industrial 14 70ueet 50 Ge? aani 761, u.l651 1980 2077 2143. 2264. 2284 «= 2185 
Transportation 131 0me i212 ee io4ameeoOl seei624 #160] 4737 1799. «+4026. 1962. 1912 
Non-Energy 347 369 414 414 41 461 545 571 648 625 607 
Total 5025 5391 5610 5873 5729 6287 6465 6696 7041 7057 6840 
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Table A3-2 


End Use Energy Demand by Sector — Canada and Regions 


Comparison of Submittors’ Views 


(Petajoules) 


Residential 
Dome-High 
Dome-Low 

Gulf 

Husky/NOVA 
Imperial 
Petro-Canada Base 
Petro-Canada High 
Petro-Canada Low 
Shell 

NEB 


Commercial 
Dome-High 
Dome-Low 

Gulf 

Husky/NOVA 
Imperial 
Petro-Canada Base 
Petro-Canada High 
Petro-Canada Low 
Shell 

NEB 


Industrial 
Dome-High 
Dome-Low 

Gulf 

Husky/NOVA 
Imperial 
Petro-Canada Base 
Petro-Canada High 
Petro-Canada Low 
Shell 

NEB 


Demand data provided by NEB for 1982 are published actuals except for wood, waste wood and pulping liquor, reprocessing fuel and pipeline transportation fuels. 


Wherever possible 1983 data were tracked to established trends published in the Statistics Canada monthly catalogues. 


1982 


1339 
1339 
1320 
OM 
1238 
1226 
1226 
1226 
1280 
1349 


978 
978 
868 
856 
839 
843 
843 
843 
808 
867 


1995 
1995 
1973 
2142 
2065 
1988 
1988 
1988 
1947 
2001 


1983 


1241 
1241 
1236 
1125 
1176 
1201 
1200 
1200 
1279 
1266 


928 
928 
872 
821 
831 
848 
847 
847 
783 
819 


1974 
1974 
1970 
2078 
2079 
1887 
1886 
1886 
1982 
2030 


1984 


1262 
1267 
1282 
1181 
1181 
1285 
1282 
1282 
1246 
1256 


954 
958 
891 
854 
884 
226 
923 
923 
777 
847 


2140 
2101 
2054 
2190 
2223 
1935 
1931 
1931 
2048 
2096 


1985 


Canada 


1237 
25% 
ieee 
1198 
1160 
1316 
1293 
1308 
1242 
1237 


949 
966 
908 
862 
903 
955 
933 
949 
747 
859 


2251 
2304 
2104 
2273 
2298 
2036 
2008 
2028 
1984 
2145 
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1986 


1219 
1255 
1305 
1213 
1149 
1338 
1202 
1333 
1241 
1228 


935 
972 
920 
870 
922 
984 
943 
979 
744 
875 


2290 
2375 
2124 
2337 
2346 
2078 
2025 
2072 
2039 
2191 


1987 


1202 
1254 
1327 
1237 
1141 
1359 
1207) 
1357 
1242 
1234 


934 
981 
ot2 
885 
947 
1013 
959 
1011 
742 
894 


2349 
2458 
2130 
2406 
2380 
PANS) 
2039 
2116 
2096 
2248 


1990 


1187 
1271 
1370 
1289 
1163 
1417 
1334 
1438 
1285 
1262 


936 
1011 
951 
951 
978 
doled 
1046 
1129 
744 
955 


2458 
2613 
2236 
2598 
2015 
2238 
2130 
2261 
2282 
2422 


1995 


(ape) 
1342 
1446 
1367 
ive 
1534 
1435 
1605 
1300 
1317 


1004 
AAAS 
1079 
1120 
1069 
1286 
1209 
1350 

812 
1074 


2751 
2967 
2491 
2935 
2760 
2490 
2353 
2578 
2737 
2747 


2000 


1248 
1399 
1520 
1460 
1184 
1659 
1560 
1789 
1305 
1381 


1054 
1193 


eS 2os 


aca 
nligite 
1467 
1383 
1585 

896 
nea 


3165 
3466 
2788 
3304 
2969 
2824 
2670 
2981 
3221 
3118 


2005 


‘ ; 
etl Mir i Ml a a i i ee a 


pe a A ee! ee ee ae 
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~ Table A3-2 (Cont'd) 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


eee ae 


{ Canada (Cont'd) 
_ Transportation 
4 Dome-High 1655 1624 1671 1649 1613 1601 1579 1636 1673 N/A 
Dome-Low 1655 1624 1678 1695 1718 1744 1815 2016 2155 N/A 
— Gulf 1747 1687 1718 1743 1765 1769 1818 1921 2026 N/A 
_ Husky/NOVA 1794 1750 1774 1800 1805 1820 1884 2016 2179 2334 
Imperial 1820 1754 1771 1769 1750 1743 1697 1578 1438 N/A 
Petro-Canada-Base 1742 1688 1734 1755 1768 1762 1725 1722 1849 N/A 
Petro-Canada-High 1742 1685 1726 1695 1657 1622 1565 1564 1695 N/A 
Petro-Canada-Low 1742 1685 1726 1738 1768 1784 1834 1989 2261 N/A 
Shell 137 1650 1621 1587 1580 1564 1542 1591 1639 N/A 
~EMR 1709 1688 1754 1789 1822 1860 1977 2181 2398 N/A 
Transport Canada N/A N/A N/A 1820"), a NVA N/A 2094 2174 2261 N/A 
NEB 1739 1694 1683 1661 1633 1617 1613 1687 1796 1877 
Non-Energy 
Dome-High 559 569 626 738 781 799 895 907 968 N/A 
_ Dome-Low 555 569 626 738 781 799 895 907 968 N/A 
: Gulf 462 527 563 611 651 675 804 868 927 N/A 
Imperial 524 586 617 665 687 694 707 770 8114 N/A 
 Petro-Canada-Base Hoo 569 598 793 815 839 950 1080 1142 N/A 
Shell 449 492 581 602 614 665 718 750 779 N/A 
_ NEB 550 592 640 714 723 734 TS 860 898 928 


Total End Use 
CPA 6910 N/A N/A N/A N/A N/A 7782 8429 N/A N/A 


~ Dome-High 6523 6336 6654 6824 6839 6885 7056 COU 8109 N/A 
_ Dome-Low 2. 6523 6336 6681 6960 7100 7235 7604 8347 9181 N/A 
Gulf 6370 6292 6508 6658 6766 6813 7180 7805 8528 N/A 


Husky/NOVA 6317 6145 6391 6562 6661 6797 7240 8038 ~ 8962 9933 
~ Imperial 6483 6424 6677 6795 6853 6905 7060 7350 7560 N/A 
_Petro-Canada-Base 6354 6194 6477 6854 6983 7092 7441 8111 8940 N/A 


Shell 6222 6185 6273 6162 6219 6308 6568 7190 7839 N/A 
N 6510 6407 6535 6639 6678 6759 (Ole ioe 8489 9168 


Atlantic 

tS 101 101 101 101 102 105 108 110 N/A 

102 95 89 86 82 80 82 76 80 N/A 

Petro-Canada-Base 84 89 99 107 el ina 129 146 162 N/A 
91 86 85 84 83 83 98 99 97 N/A 

114 104 104 102 101 102 105 114 123 131 

62 61 62 64 64 64 66 ve 82 N/A 

51 46 47 47 48 49 52 60 65 N/A 

Petro-Canada-Base 60 62 67 69 71 74 82 95 can, N/A 
S 48 49 50 47 47 47 47 52 57 N/A 
60 55 57 58 58 60 64 71 80 90 
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Table A3-2 (Cont'd) 


1982 
Industrial 
Gulf 143 
Imperial 149 
Petro-Canada-Base 152 
Shell 145 
NEB 156 
Transportation 
Gulf 153 
Imperial 163 
Petro-Canada-Base 160 
Shell 152 
NEB 154 
Non-Energy 
Gulf 12 
Imperial 12 
Petro-Canada-Base 12 
Shell 12 
NEB 2 
Total End Use 
Gulf 482 
Imperial 476 
Petro-Canada-Base 467 
Shell 448 
NEB 493 
Total End Use 
Newfoundland AA 
Shell 104 
NEB 124 
Total End Use 
NEB 18 
Total End Use 
Nova Scotia 180 
NEB 190 
Total End Use 
New Brunswick 160 
NEB 161 


1983 


102 
analive 


178 


N/A 
151 


1984 


1985 1986 


Atlantic (Cont'd) 


148 149 
153 160 
123 ee 
142 145 
150 ro2 
149 152 
166 163 
162 154 
141 141 
150 147 
13 14 
12 13 

16 17 
14 14 

14 14 
474 480 
464 466 
466 481 
425 428 
474 473 


Newfoundland 


ida 120 
100 102 
121 121 


Prince Edward Island 


Wi 


178 
182 


N/A 
154 


Wie alia 
Nova Scotia 

183 185 

182 182 


New Brunswick 


158 N/A 
154 154 
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1987 


V7 


187 
182 


N/A 
155 


1990 


112 
126 


12g 


161 
163 


1995 


18 


193 
209 


163 
184 


2000 


19 


203 
232 


166 
206 


2005 


N/A 
N/A 
N/A 
N/A 
252 


N/A 
N/A 
N/A 
N/A 
ee 


N/A 
N/A 
N/A 
N/A 

20 


N/A 
N/A 
N/A 
N/A 
667 


Pa 
N/A 
163 


21 


215 
Paral 


N/A 
226 
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Table A3-2 (Cont'd) 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


Quebec 
Residential 
GIC N/A N/A 267 258 250 N/A 259 261 263 265 
Gulf 274 250 253 247 251 254 260 BTA 278 N/A 
Imperial 280 266 258 248 244 242 250 251 253 N/A 
Petro-Canada-Base 265 269 285 293 299 304 Sh 7/ 339 354 N/A 
Shell 273 267 266 263 261 260 268 265 266 N/A 
TCPL 260 275 279 282 285 288 297 305 307 312 
Hydro-Québec"”? 293 N/A N/A N/A 273 N/A 276 280 284 N/A 
Quebec-Case 1B") 297 N/A N/A N/A N/A N/A N/A 269 270 274 
NEB 306 290 286 285 285 287 295 307 326 345 
Commercial 
GIC N/A N/A 185 179 174 N/A 178 183 193 204 
Gulf uiB2 185 188 192 193 193 201 226 257 N/A 
Imperial 163 169 175 179 180 183 187 201 214 N/A 
Petro-Canada-Base 162 178 197 207 216 223 244 280 300 N/A 
Shell 168 164 162 156 155 154 153 167 185 N/A 
TCPL 170 166 173 178 179 182 183 198 212 231 
Hydro-Québec"”? 165 N/A N/A N/A 162 N/A 176 191 212 N/A 
Quebec-Case 1B"? 162 N/A N/A N/A N/A N/A N/A 183 192 204 
NEB 167 159 163 166 169 172 185 206 230 255 
Industrial 
GIC N/A N/A 452 472 492 N/A 511 549 601 657 
Gulf 449 449 464 473 478 480 499 548 603 N/A 
Imperial 469 450 481 493 498 504 514 565 596 N/A 
Petro-Canada-Base 467 459 466 477 488 498 512 548 596 N/A 
Shell 453 452 460 437 443 449 468 555 647 N/A 
TCPL 410 437 448 470 A77 482 497 526 538 556 
Hydro-Québec"”? 515 N/A N/A N/A 514 N/A 563 640 713 N/A 
Quebec-Case 1B" 460 N/A N/A N/A N/A N/A N/A 707 759 839 
NEB 467 469 478 484 490 502 540 609 691 767 
Transportation 
GIC N/A N/A 354 369 385 N/A 389 396 401 406 
Gulf 361 334 339 340 344 344 356 373 386 N/A 
Imperial 369 343 335 330 324 320 304 299 272 N/A 
Petro-Canada-Base 353 341 350 354 357 352 338 326 342 N/A 
Shell 359 334 325 316 314 313 305 304 314 N/A 
Hydro-Québec"”? 430 N/A N/A N/A 387 N/A 400 416 432 N/A 
Quebec-Case 1B"? 415 N/A N/A N/A N/A N/A N/A 443 465 491 
NEB 359 338 336 326 319 312 312 331 353 362 
Non-Energy 
Gulf 88 94 95 98 100 102 104 108 111 N/A 
Imperial 91 88 98 104 104 103 105 105 105 N/A 
Petro-Canada-Base 89 90 93 95 99 101 At 193 201 N/A 
Shell 86 85 87 86 88 90 96 103 107 N/A 
NEB 89 84 81 82 84 85 88 94 100 106 


A-39 


Appendix 3 


Table A3-2 (Cont'd) 


Total End Use 
CPA 

GIC 

GMi 

Gulf 

Imperia 
Petro-Canada-Base 
Shell 
Hydro-Québec" 
Quebec-Case 1B"? 
NEB 


Residential 

Gulf 

Imperial 
Petro-Canada-Base 
Shell 

TOPE 

Ontario 

NEB 


Commercial 

Gulf 

Imperia 
Petro-Canada-Base 
Shell 

TGPE 

Ontario 

NEB 


Industrial 

Gulf 

Imperia 
Petro-Canada-Base 
Shell 

TERE 

Ontario 

NEB 


Transportation 

Gulf 

Imperial 
Petro-Canada-Base 
Shell 

Ontario 

NEB 


‘) Hydro-Québec and the Quebec Government have presented their forecasts using the following years : 1981, 1986, 1991, 1996, 2001, 2006. 


1982 


1044 

N/A 
1309 
1353 
1375 
1336 
1339 
1403 
1334 
1388 


452 
452 
443 
446 
425 
453 
475 


337 
316 
307 
322 
316 
280 
319 


675 
705 
731 
693 
647 
768 
714 


568 
577 
568 
564 
554 
564 


1983 


N/A 
N/A 
1300 
1310 
1318 
1337 
1303 
N/A 
N/A 
1340 


429 
437 
441 
437 
440 
465 
455 


340 
316 
315 
307 
308 
283 
312 


690 
728 
693 
701 
702 
815 
747 


571 
973 
562 
935 
570 
566 


1984 


N/A 
1343 
1365 
1341 
1351 
1392 
1298 

N/A 

N/A 
1345 


443 
439 
461 
434 
448 
470 
450 


346 
343 
334 
304 
315 
287 
310 


cea 
785 
707 
(22 
740 
834 
7#6 


582 
582 
576 
521 
565 
559 


1985 1986 


Quebec (Cont'd) 


N/A N/A 
1367 1392 
1378 1377 
1350 1366 
1358 1253 
1426 1458 
1257 1260 

N/A 1336 

N/A N/A 
1346 1351 
Ontario 

449 453 

432 423 

472 479 

432 432 

462 474 

474 472 

441 437 

353 356 

348 354 

343 352 

292 291 

328 322 

290 292 

308 312 

147 (52 

817 831 

732 756 

691 707 

766 795 

851 900 

797 813 

590 594 

584 577 

583 583 

503 496 

557 555 

tate 543 
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1987 


N/A 
N/A 
N/A 
1370 
1356 
1478 
1265 
N/A 
N/A 
1363 


457 
415 
486 
432 
483 
471 
438 


356 
362 
361 
289 
322 
293 
317 


751 
834 
776 
725 
817 
913 
837 


596 
569 
578 
486 
957 
541 


1990 


1095 
1433 
1390 
1419 
1363 
1525 
1289 
1415 

N/A 
1427 


468 
412 
502 
439 
503 
466 
447 


372 
371 
389 
287 
326 


oe 


333 


784 
884 
826 
780 
865 
1025 
903 


609 
540 
553 
469 
567 
939 


1995 


TAS, 
1491 
1541 
1525 
1424 
1685 
1394 
S27 
1603 
1561 


485 
411 
533 
440 
510 
461 
463 


422 
402 
432 
314 
360 
324 
368 


867 
967 
909 
954 
918 
qaei®, 
1029 


642 
460 
531 
475 
604 
565 


2000 


N/A 
1565 
1699 
1636 
1444 
1793 
ghey fo) 
1641 
1686 
17AS 


503 
409 
ova 
436 
514 
453 
480 


494 
431 
484 
343 
394 
348 
408 


970 
1023 
1008 
1129 

960 
1251 


1169 


672 
423 
578 
487 
635 
591 


2005 


N/A 
1645 
1823 
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i ail 


Table A3-2 (Cont'd) 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 
‘ Ontario (Cont'd) 
Non-Energy 
Gulf 162 178 183 187 202 214 243 266 284 N/A 
Imperial 176 202 199 167 164 168 169 tS 182 N/A 
- Petro-Canada-Base 180 190 196 PAG) Ze 227 232 241 251 N/A 
Shell 162 Ava 189 189 192 196 208 221 230 N/A 
~ Ontario 156 158 160 160 165 168 182 195 210 N/A 
NEB 170 178 193 211 ota 206 210 eas 224 231 
: 
- Total End Use 
q CPA 2365 N/A N/A N/A N/A N/A 2646 2867 N/A N/A 
Gulf 2194 2208 2282 2326 2358 2373 2476 2682 2923 N/A 
a Husky/NOVA 2174 2129 2202 2243 2267 2298 2385 2548 2746 2961 
Imperial 2266 2297 2389 2420 2430 2429 2458 2494 2549 N/A 
- Petro-Canada-Base 2229 2201 2275 2342 2387 2429 2502 2646 2892 N/A 
Shell 2187 Pai hey 2171 2107 2118 2128 2183 2404 2628 N/A 
~ Ontario 2208 2291 2316 2332 2384 2402 25h 2694 2897 N/A 
, NEB 2245 PERS 3 2289 2023 2328 2852 2450 2665 2902 3092 
7 Manitoba 
— Residential 
5 Gulf 5S 50 51 52 52 53 54 56 58 N/A 
_ Petro-Canada-Base 56 54 on 58 57 56 56 Sy 65 N/A 
~ Shell 61 63 63 63 62 61 61 60 57 N/A 
a{gae 48 49 50 52 5A 52 5a 54 55 55 
NEB 59 55 55 54 54 54 55 54 53 53 
~ Commercial 
Gulf : 49 48 50 Si 52 52 54 61 70 N/A 
_ Petro-Canada-Base 45 41 43 42 42 41 43 49 SV N/A 
36 36 36 34 34 34 33 oF 40 N/A 
44 41 44 44 43 44 43 47 49 53 
45 42 45 46 46 47 49 53 5/ 61 
47 47 47 48 49 49 52 58 64 N/A 
Petro-Canada-Base 31 SYA 39 41 43 45 49 55 65 N/A 
41 4 43 41 43 44 47 54 64 N/A 
42 40 42 41 43 44 45 49 50 Da 
85 39 42 45 47 48 53 58 63 67 
79 79 79 80 81 81 83 85 87 N/A 
Petro-Canada-Base 78 79 82 81 78 76 70 68 74 N/A 
79 69 67 66 66 65 65 66 69 N/A 
79 80 UT 15 74 fhe: 75 80 90 100 
6 9 re) 9 9 fe) 1] 11 13 N/A 
etro-Canada-Base 9 9 9 10 10 10 11 11 12 N/A 
11 7 1 7 iE 8 8 9 10 N/A 
10 10 10 10 10 10 ai 11 12 He 
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Table A3-2 (Cont'd) 


1982 
Total End Use 
Gulf 234 
Petro-Canada-Base 219 
Shell 228 
TIGPE 136 
NEB 229 
Residential 
Gulf 7 ial 
Petro-Canada-Base 63 
Shell 74 
NEB TH 
Commercial 
Gulf 40 
Petro-Canada-Base 34 
Shell 33 
NEB 34 
Industrial 
Gulf 61 
Petro-Canada-Base Sih, 
Shell 68 
NEB 66 
Transportation 
Gulf 92 
Petro-Canada-Base 105 
Shell 91 
NEB 91 
Non-Energy 
Gulf 14 
Petro-Canada-Base 12 
Shell 14 
NEB 14 
Total End Use 
Gulf 278 
Husky/NOVA 275 
Petro-Canada-Base 271 
Shell 280 
NEB 282 


1983 


1984 


1985 1986 


Manitoba (Cont'd) 


241 243 
231 230 
211 212 
138 140 
230 Doe. 
Saskatchewan 
Te 72 
61 61 
74 74 
¥5 75 
42 42 
615) or 
30 30 
34 35 
64 65 
85 99 
72 74 
79 82 
95 96 
taal 111 
82 82 
95 94 
14 14 
1s} 14 
11 11 
airs! te 
287 291 
283 285 
305 322 
269 271 
297 300 


1987 


1990 


1995 


2000 


2005 


N/A 
N/A 
N/A 
162 
297 


N/A 
N/A 
N/A 

(a 


N/A 
N/A 
N/A 

a4 


N/A 
N/A 
N/A 
146 


N/A 
124 
N/A 
tA 


N/A 
N/A 
N/A 

17 


N/A 
437 
N/A 
N/A 
414 
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Table A3-2 (Cont'd) 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


Alberta 
Residential 
Gulf 178 168 180 184 188 190 200 218 238 N/A 
Imperial 7S 160 170 val 174 War 192 203 207 N/A 
Petro-Canada-Base 174 ey 163 162 162 163 168 187 208 N/A 
Shell 208 190 193 195 196 198 205 216 223 N/A 
NEB 192 We 167 161 158 159 166 176 188 205 
Commercial 
Gulf IL 156 162 167 170 170 178 208 25 N/A 
Imperial 140 146 itey/ 161 164 167 180 199 219 N/A 
Petro-Canada-Base 144 132 153 156 163 170 194 242 291 N/A 
Shell 118 nieces hale 108 108 108 110 123 138 N/A 
NEB 144 129 143 148 158 158 174 203 236 276 
Industrial 
Gulf 242 227 205 241 246 248 263 303 35S N/A 
Imperial 266 298 322 Ser 335 340 360 397 436 N/A 
Petro-Canada-Base 205 188 202 203 210 216 234 274 ou N/A 
Shell 250 ie 3l6 344 364 424 512 597 689 N/A 
NEB irae! 165 169 Af2 176 181 199 236 279 320 
Transportation 
Gulf 251 240 247 252 Pass if 259 267 294 327 N/A 
Imperial 272 267 Zio 276 281 284 285 280 253 N/A 
Petro-Canada-Base 266 256 265 269 274 AICTE 286 312 342 N/A 
Shell 250 241 244 246 248 248 253 282 289 N/A 
NEB ey 250 248 240 237 233 227 203 254 272 
Non-Energy 
Gulf 163 201 2Nif 255 274 283 376 396 429 N/A 
Imperial 158 186 209 252 265 267 267 328 359 N/A 
Petro-Canada-Base 221 220 234 402 405 408 493 O21 548 N/A 
Shell 122 148 192 193 196 199 209 216 224 N/A 
NEB 224 260 295 347 6155) 615)// 376 443 463 474 
Total End Use 
Gulf 990 992 1041 1098 1133 1150 1284 1417 1598 N/A 
Husky/NOVA 990 973 1022 1070 1096 1134 63 1458 1680 1903 
Imperial 1011 1057 He 1187 1219 1237 1203 1407 1474 N/A 
Petro-Canada 1009 948 1015 1192 eno 1234 1374 iheeyé 1708 N/A 
Shell 948 964 1056 1085 1113 1179 1290 1434 1564 N/A 
NEB 986 976 1022 1069 1077 1089 1141 1291 1419 1546 


British Columbia and Territories 


Residential 

Gulf 120 ke 119 al 1228) 270 132 140 147 N/A 
Imperial ala 109 wake! 111 112 tis 114 akalyd 119 N/A 
Petro-Canada-Base 110 106 120 124 126 128 134 149 167 N/A 
Shell 128 128 131 132 133 134 139 144 149 N/A 
NEB 126 aalye 119 119 119 119 121 128 136 144 
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Table A3-2 (Cont'd) 


1982 
Commercial 
Gulf 100 
Imperial 85 
Petro-Canada-Base 91 
Shell 84 
NEB 99 
Industrial 
Gulf 356 
Imperial 370 
Petro-Canada-Base 346 
Shell 320 
NEB 390 
Transportation 
Gulf 243 
Imperial 241 
Petro-Canada-Base 245 
Shell 239 
NEB 243 
Non-Energy 
Gulf 18 
Imperial AA 
Petro-Canada-Base 31 
NEB 31 
Total End Use 
CPA 863 
Gulf 838 
Husky/NOVA 810 
Imperial 830 
Petro-Canada-Base 823 
Shell 791 
NEB 888 


1983 


1984 


1985 


1986 


1987 


British Columbia and Territories (Cont'd) 
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1990 


1995 


2000 


2005 
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Table A4-1 
Historical Data — End Use Energy Demand by Fuel — Canada 


(Petajoules) 


1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 


Electricity N/A N/A 379.0 S9T8 436.8 470.9 52.6 542.6 579.4 624.2 664.0 
Oil Products N/A NWA 80157 21917. 12057.4 2202.9 2316:8- 2466.7. 2612.3. 2739.8 2923.0 
Natural Gas N/A N/A Ant2 444.0 499.1 545.5 600.5 652.6 719.0 816.1 879.2 
NGL N/A N/A 212 25.3 29.4 37.0 46.7 47.3 46.4 55.4 5a 5 
Coal, Coke & Coke 

Oven Gas N/A N/A 440.3 436.3 439.1 429.8 410.2 Shee 366.9 BLO RE 313.0 
Renewables & Steam N/A N/A TS 102.6 94.6 88.8 82.6 81.5 78.1 2.5 68.7 
Total N/A N/A 3164.8 3323.2 3556.4 3775.0 3969.3 4167.9 4402.1 46288 4901.4 


1971 1972 1973 1974 1975 1976 VOLT 1978 1979 1980 1981 


Electricity 693 '6n8 50.200 1G lO Ome rore Olunc56.9 -%2918:3 9986.7 1082:7 1059.3 1400.7. 1139.2 
Oil Products 2OGS. Siero G5) 200 6 moee4:2: 46289. 7°" 3391.4 3416.7 3475.8 3618.5 3555.4 3336.5 
Natural Gas OA mmlOI2 Omi. Somiize? TpealeOo.0. dec6o.5 1416.6 1495.8 1554.2 1557.1 1535.6 
NGL 63.2 67.7 66.4 82.1 Tapes} 88.8 89.6 64.6 94.9 105.1 111.9 
Coal, Coke & Coke 

Oven Gas 2D tam 0 en eC? ae SG e+ O42 2 9236.6 §246.6 255.2 252.8... 227.1 
Renewables & Steam 62.6 56.6 by :3 58.4 62 6e3 19.7 31981 530,070 6450.0: - “485.5. 489.3 
Total 5024.8 5391.2 5610.2 5872.8 5728.8 6286.8 6465.5 6695.5 7041.1 7056.7 6839.7 
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Table A4-2 
End Use Energy Demand by Fuel — Canada and Regions 
Comparison of Submittors’ Views 


(Petajoules) 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


Canada 
Electricity 
Gulf 1129 1165 1248 1303 1339 1365 1483 1710 1955 N/A 
Husky/NOVA 34 1136 1168 1179 1192 1220 1300 1487 1718 1969 
Imperial 1131 1185 Zoo 1284 1331 Tome 1489 1680 1811 N/A 
Petro-Canada — Base i MAS 1158 1Zor 1308 1361 1418 1612 1994 2426 N/A 
Petro-Canada — High iid Peto) 1158 1238 ie 1372 1431 1632 1991 2398 N/A 
Petro-Canada — Low AS nlalets: 1238 1314 1366 1424 1612 1999 2411 N/A 
Shell 1143 1.153 A Pas: 1155 Nee: 1190 1245 1386 1547 N/A 
NEB 1129 1161 1222 lene T3310 1353 1486 1720 1977 2211 
Oil Products 
CPA Sone N/A N/A N/A N/A N/A 3279 3322 N/A N/A 
Dome — High CHA 2980 3022 2994 2910 2882 2825 2868 2966 N/A 
Dome — Low 3121 2980 3036 3078 3093 3121 3205 3472 Silt N/A 
Gulf ; 2975 2784 2778 2785 2799 2788 2836 2924 3040 NA 
Husky/NOVA 3045 2883 2961 3014 3023 3047 3162 3364 3647 3941 
Imperial 3023 2851 2816 2151 2700 2677 2582 2363 2207 N/A 
Petro-Canada — Base 2947 2788 2854 2894 2894 2876 2786 2102 2835 N/A 
Petro-Canada — High 2947 2783 2843 2810 2139 2669 2547 2517 2622 N/A 
Petro-Canada — Low 2947 2783 2843 2869 2888 2895 2912 3076 S30! N/A 
Shell 2953 2811 2772 2686 2673 2651 2625 2676 2744 N/A 
Texaco 3397 3134 SH elNfA 3080 3045 3020 2995 3099 N/A N/A 
NEB 2965 21S Pils: 2660 2584 2oa 2482 2509 2630 2750 
Natural Gas 
Amoco N/A 1530 1580 1630 1680 1750 1950 2210 2530 2950 
CPA 1707 N/A N/A N/A N/A N/A 2096 2363 N/A N/A 
Dome — High 1582 1516 1607 1705 1730 ae 1840 2020 2205 N/A 
Dome — Low 1582 1516 1640 hoe 1788 1833 2001 2281 2577 N/A 
Gulf 1584 1619 1704 L758 1795 1821 1928 2100 2302 N/A 
Husky/NOVA 1584 1568 1639 1701 1755 1819 1980 2289 2588 2880 
Imperial 1627 1690 1880 1934 1975 1986 2059 2219 2296 N/A 
Petro-Canada — Base 1586 1558 sWACie) 1941 2024 2097 2296 2565 2808 N/A 
Petro-Canada — High 1586 1557 125 1895 1935 1972 2118 2340 2558 N/A. 
Petro-Canada — Low 1586 foros 1725 1926 2012 2090 23535 2677 3069 N/A 
Shell boos 1595 1692 1685 1725 1767 1908 2189 2446 N/A 
NEB 1585 15/3 1651 1725 1774 1833 2012 2313 2591 2857 


* Demand data provided by NEB for 1982 are published actuals except for wood, waste wood and pulping liquor, reprocessing fuel and pipeline transportation fuels. 


Wherever possible 1983 data were tracked to established trends published in the Statistics Canada monthly catalogues. 
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Table A4-2 (Cont'd) 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


Canada (cont'd) 


Ethane 

Amoco 22 34 om 53 69 85 101 133 133 133 
Gulf 31 37 55 71 82 84 123 129 136 N/A 
Husky/NOVA 21 eo 48 70 76 79 apis 126 126 126 
Imperial 24 28 39 60 71 73 <3 110 135 N/A 
Shell 22 27 54 70 70 109 122 122 122 N/A 
NEB 22 35 49 7s 15 15 PS 108 115 TAS 
LPG 

Dome — Low N/A 111 131 136 142 142 143 143 140 140 
Gulf 78 90 101 106 106 106 110 118 WAI N/A 
Imperial 87 93 97 129 122 122 143 142 142 N/A 
Petro-Canada — Base It2 123 144 197 201 204 252 287 296 N/A 
Shell 63 66 67 67 67 69 70 75 78 N/A 
NEB 80 90 99 102 11h 132 140 1538 160 73 
Coal, Coke and Coke Oven Gas 

CPA 204 N/A N/A N/A N/A N/A 283 367 N/A N/A 
Gulf 222 220 233 239 239 238 258 278 Shy N/A 
Husky/NOVA 211 210 234 239 241 243 251 247 238 227 
Imperial 224 214 226 239 247 254 265 323 344 N/A 
Petro-Canada — Base 210 195 194 197 199 205 214 238 248 N/A 
Petro-Canada — High 210 195 194 196 198 203 ZN2 232 248 N/A 
Petro-Canada — Low 210 195 194 197 200 205 215 238 263 N/A 
Shell 213 216 223 213 220 228 254 335 420 N/A 
NEB 205 233 251 257 257 264 277 Silat 349 376 
Waste Wood and Pulping Liquor 

CPA 315 N/A N/A N/A N/A N/A 438 494 N/A N/A 
Dome — Low 315 310 319 324 328 CES 365 420 500 N/A 
Gulf 281 303 320 329 336 340 375 434 487 N/A 
Husky/NOVA 324 31S 339 358 Gihe 388 431 509 599 701 
Imperial 324 318 SiS 347 357 368 402 458 522 N/A 
Petro-Canada — Base oie 319 263 259 238 222 194 yal 176 N/A 
Petro-Canada — High 315 318 262 205 232 214 186 169 180 N/A 
Petro-Canada — Low Sake: 318 262 257 236 221 197 192 201 N/A 
Shell 278 285 297 287 291 295 307 358 409 N/A 
NEB 365 384 401 409 415 421 438 442 445 445 
Solar and Wood 

Gulf 69 69 68 68 69 69 72 110 163 N/A 
Husky/NOVA 0 2 2 1 1 22 3 16 46 90 
Imperial 40 42 43 43 41 39 38 45 96 N/A 
Petro-Canada — Base 5 5 7 11 16 20 34 59 94 N/A 
Petro-Canada — High 5 5 7 14 15 19 32 Si 92 N/A 
Petro-Canada — Low 5 5 7 11 15 20 34 64 105 N/A 
Shell 0 0 0 0 0 0 38 52 iia N/A 
NEB 97 100 103 106 alates} 118 136 A 197 219 
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Table A4-2 (Cont'd) 


1982 
Total End Use 
CPA 6910 
Dome — Low 6523 
Gulf 6370 
Husky/NOVA 6317 
Imperial 6483 
Petro-Canada — Base 6354 
Shell 6222 
NEB 6510 
Electricity 
Gulf 78 
Imperial 78 
Petro-Canada — Base 78 
Shell 81 
NEB 78 
Oil Products 
Gulf 335 
Imperial 335 
Petro-Canada — Base 326 
Shell 315 
NEB 827, 
Natural Gas 
Gulf 0 
Imperial 0 
Petro-Canada — Base 0 
Shell 0 
NEB 0 
LPG 
Gulf 4 
Imperial 4 
Petro-Canada — Base 6 
Shell 4 
NEB 4 
Coal, Coke and Coke Oven Gas 
Gulf 18 
Imperial 13 
Petro-Canada — Base 10 
Shell 19 
NEB 10 


1983 


BRA OAA 


oOo°0c°o — 


1984 1985 1986 
Canada (Cont'd) 


N/A N/A N/A 
6681 6960 7100 
6508 6658 6766 
6391 6562 6661 
6677 6795 6853 
6477 6854 6983 
6273 6162 6219 
6535 6639 6678 


Atlantic 

87 95 101 
87 90 94 
88 91 96 
86 85 87 
87 94 95 
307 305 304 
300 294 289 
305 311 SF 
298 289 287 
295 290 285 
1 1 1 

0 @) 0) 

0 0 0 
0) 0 ?! 

0 0 0 

4 4 4 

S 3 3 

6 h 7, 

4 4 4 

4 4 4 
19 20 21 
21 24 Pali 
10 11 11 
19 1% th 
he 13 ike 
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Table A4-2 (Cont'd) 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 
Atlantic (Cont'd) 


Waste Wood and Pulping Liquor 


Gulf 23 24 | 26 27 Fad) 30 36 44 N/A 
Imperial Re 3S 34 36 Sf 38 42 48 56 N/A 
Petro-Canada — Base 6) oe 30 oi oS 34 oF 26 22 N/A 
Shell 31 of 32 30 31 Si 32 i 42 N/A 
NEB ot 34 30 36 or 37 38 39 39 39 
Solar and Wood 

Gulf 24 24 24 23 23 23 23 25 28 N/A 
Imperial 46 49 51 53 5S 54 58 59 66 N/A 
Petro-Canada — Base 33 32 31 33 Gi, OF 41 Sil eat N/A 
Shell 31 of Be 30 ol 31 46 53 60 N/A 
NEB 24 25 26 26 27 28 SI 38 42 45 
Total End Use 

Gulf 482 458 466 474 480 483 501 540 583 N/A 
Imperial 476 457 461 464 466 472 476 471 482 N/A 
Petro-Canada — Base 467 435 454 466 481 492 Or 585 674 N/A 
Shell 448 438 440 425 428 430 455 492 537 N/A 
NEB 493 463 472 474 473 477 497 545 605 667 


Electricity 

Newfoundland 2H 27, 29 31 oT 32 46 51 59 67 
Shell 27 29 29 29 29 30 32 38 44 N/A 
NEB 2k 28 3 32 34 35 39 48 59 67 
Oil Products 

Newfoundland 82 82 82 84 86 89 96 107 124 145 
Shell TL 12 73 72 T2 73 rat 84 92 N/A 
NEB 81 73 74 72 71 7 70 66 67 (Ks 
Total End Use 

Newfoundland 111 as We: 114 11:7. 120 123 145 160 184 215 
Shell 104 102 103 100 102 104 112 125 140 N/A 
NEB 124 ales rd 120 121 121 122 126 134 147 163 


Prince Edward Island 


Electricity 

Maritime Electric 2 2 2 Zz 2 2 2 2 2 | 
NEB 2 2 2 2 2 2 2 3 3 4 
Oil Products 

NEB 14 138 13 12 Ve 12 WZ Ve 12 13 
Total End Use 

NEB 18 Ty. ida ‘ef AT. 17 18 19 19 21 
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Table A4-2 (Cont'd) 


1982 
Electricity 
Nova Scotia 22 
NEB ea 
Oil Products 
Nova Scotia 125 
NEB 129 
Natural Gas 
NEB 0 
Total End Use 
Nova Scotia 180 
NEB 190 
Electricity 
New Brunswick Dif 
NBEPC 26 
NEB 27 
Oil Products 
New Brunswick 109 
NEB 103 
Natural Gas 
New Brunswick 1 
NEB 1 
Total End Use 
New Brunswick 160 
NEB 161 
Electricity 
GIC N/A 
Gulf 390 
Imperial 389 
Petro-Canada — Base 389 
Shell 389 
TCPL 380 
Hydro-Québec"? 397 
Quebec-Case 1B"? 398 
NEB 390 


1983 


400 


1984 


1985 


Nova Scotia 


24 
25 


183 
182 


1986 


New Brunswick 


34 
32 
32 


93 
90 


Quebec 


450 
465 
426 
404 
389 
482 
N/A 
N/A 
447 


460 


1987 


1990 


526 


1995 


30 
37 


130 
106 


193 


608 


2000 


33 
46 


135 
106 


203 


694 


2005 


37 
53 


142 
115 


210 
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Table A4-2 (Cont'd) 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 
Quebec (Cont'd) 


Oil Products 

CPA 859 N/A N/A N/A N/A N/A 766 778 N/A N/A 
GIC N/A N/A 661 638 620 N/A 596 598 600 624 
Gulf 766 688 664 641 643 636 631 631 629 N/A 
Imperial 773 685 659 641 623 609 568 532 489 N/A 
Petro-Canada — Base 753 TAT: 728 727 723 707 659 633 600 N/A 
Shell 758 708 674 643 634 627 604 596 601 N/A 
TCPL 335 299 2TH 264 247 236 203 193 166 143 
Hydro-Québec" 797 N/A N/A N/A 620 N/A 591 602 603 N/A 
Quebec-Case 1B") 800 N/A N/A N/A N/A N/A N/A 595 572 563 
NEB 767 679 638 601 582 566 543 538 555 573 
Natural Gas 

CPA 114 N/A N/A N/A N/A N/A 219 299 N/A N/A 
GIC N/A N/A 149 174 194 N/A 223 231 233 235 
GMi 112 138 151 176 191 N/A 227 267 309 343 
Gulf 114 114 128 138 142 145 149 165 185 N/A 
Imperial tale 128 174 190 197 205 219 267 283 N/A 
Petro-Canada — Base 110 139 178 aa 242 271 338 413 465 N/A 
Shell 110 119 140 142 147 152 169 212 246 N/A 
TCPL 114 128 141 166 183 192 211 222 228 234 
Hydro-Québec"”? 116 N/A N/A N/A 136 N/A 198 246 281 N/A 
Quebec-Case 1B" 119 N/A N/A N/A N/A N/A N/A 234 234 244 
NEB 111 134 143 158 166 175 204 242 281 312 
LPG 

Gulf 17 17 18 18 18 18 19 22 24 N/A 
Imperial 1%. 13 13 9 9 9 11 10 9 N/A 
Petro-Canada — Base 14 15 15 WS Ws nS) 15 43 45 N/A 
Shell 13 13 13 13 13 13 14 14 15 N/A 
NEB 16 16 24 26 26 27 29 32 34 37 
Coal, Coke and Coke Oven Gas 

CPA 17 N/A N/A N/A N/A N/A OT, 30 N/A N/A 
GIC N/A N/A 17 17 +7 N/A 17 % 17 17 
Gulf 14 14 15 15 15 15 Wi 19 21 N/A 
Imperial 17 22 22 22 22 22 24 27 31 N/A 
Petro-Canada — Base 17 17 16 16 15 15 13 12 11 N/A 
Shell 16 16 16 17 18 18 1 32 44 N/A 
TCPL 17 17 “Fre 19 22 25 31 38 43 50 
Hydro-Québec"”? ii N/A N/A N/A 20 N/A 22 25 By, N/A 
Quebec-Case 1B" 17 N/A N/A N/A N/A N/A N/A 24 30 33 
NEB 17 18 17 gh 17 1s, 17 20 22 25 
Waste Wood and Pulping Liquor 

Gulf 42 49 55 59 61 63 70 81 94 N/A 
Imperial 57 52 54 56 57 58 61 70 82 N/A 
Petro-Canada — Base 52 58 52 50 50 49 47 47 51 N/A 
Shell 54 54 56 53 54 55 56 68 81 N/A 
TCPL 20 21 21 22 22 23 25 28 31 34 
Hydro-Québec"”? 55 N/A N/A N/A 65 N/A 70 75 80 N/A 
NEB 57 61 63 64 65 66 68 68 69 69 
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Table A4-2 (Cont'd) 


1982 
Solar and Wood 
Gulf 14 
Imperial 10 
Petro-Canada — Base 1 
Shell 0) 
Hydro-Québec"? 21 
NEB Sil 
Total End Use 
CPA 1044 
GIC N/A 
GMi 1309 
Gulf ale ee: 
Imperial 17a 
Petro-Canada — Base 1336 
Shell 1339 
Hydro-Québec"? 1403 
Quebec-Case 1B" 1334 
NEB 1388 
Electricity 
CPA 421 
Gulf 354 
Husky/NOVA B55 
Imperial 354 
Petro-Canada — Base G55 
Shell 370 
TCPE 358 
Ontario Hydro 369 
Ontario 346 
NEB 355 
Oil Products 
CPA 1030 
Gulf 923 
Husky/NOVA 936 
Imperial 961 
Petro-Canada — Base 925 
Shell 935 
Ontario 941 
NEB 918 


‘) Hydro-Québec and the Quebec Government have presented their forecasts using the following years: 1981, 1986, 1991, 1996, 2001, 2006. 


1983 


369 


N/A 


892 


1984 


383 


N/A 


878 


1985 


14 
11 


N/A 
1367 
1378 
1350 
1358 
1426 
izov 

N/A 

N/A 
1346 


Ontario 


N/A 
410 
375 
412 
427 
371 
400 
407 
377 
397 


N/A 
893 
92 
903 
926 
847 
942 
870 
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1986 
Quebec (Cont’d) 


1987 


419 


N/A 


800 


1990 


457 


1028 


780 


1995 


518 


1044 


con 


2000 


2005 


N/A 
N/A 
N/A 
N/A 
N/A 

45 


N/A 
1645 
1823 

N/A 

N/A 


N/A 


N/A 
N/A 
1809 
1850 


N/A 
N/A 
560 
N/A 
N/A 
N/A 
546 
592 
N/A 
642 


N/A 
N/A 
1043 
N/A 
N/A 
N/A 
N/A 
837 
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Table A4-2 (Cont'd) 


: 

1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 
a 

} Ontario (Cont'd) 


Natural Gas 
CPA 692 N/A N/A N/A N/A N/A 808 883 N/A N/A 
Gulf 658 671 701 720 738 153 786 843 906 N/A 
~ Husky/NOVA 658 642 658 682 704 124 778 871 963 1056 
| Imperial CvHt 691 761 779 795 789 807 814 830 N/A 
_ Petro-Canada — Base 655 648 685 714 730 744 778 819 868 N/A 
a Shell 653 656 672 658 666 675 701 805 899 N/A 
mercer 656 679 696 705 712 719 UB 197 854 915 
a Ontario 637 667 690 707 733 743 822 854 912 N/A 
NEB 658 650 673 700 719 740 802 895 991 1084 
_ LPG 
~ Gulf 31 38 44 44 44 44 45 46 48 N/A 
Imperial 29 OF 39 76 71 70 iS 74 74 N/A 
Petro-Canada — Base 2a 34 6 39 43 46 53 61 69 N/A 
Shell 15 14 1D 14 14 14 15 16 16 N/A 
NEB 23 Slop 36 OM 50 63 64 67 67 69 
a, 
_ Coal, Coke and Coke Oven Gas 
7 CPA 164 N/A N/A N/A N/A N/A 220 281 N/A N/A 
Gulf We 173 184 188 188 186 195 214 244 N/A 
~ Husky/NOVA 166 170 194 198 200 202 209 203 190 slave 
_ Imperial 181 164 WA 179 180 182 195 247 261 N/A 
_ Petro-Canada — Base 174 158 158 160 163 168 179 200 216 N/A 


161 166 173 164 170 17z 198 263 327 N/A 
128 162 185 207 234 257 305 334 350 367 
LT, 189 201 207 222 230 250 277 310 N/A 
NEB 165 188 205 211 alz 218 231 261 age 314 


Waste Wood and Pulping Liquor 
CPA 58 N/A N/A N/A N/A N/A 73 80 N/A N/A 


iS 43 47 5 Be 52 52 5S 60 64 N/A 
59 sie) 58 61 63 65 69 81 99 125 
59 53 a6 ay 58 60 64 V2 81 N/A 
etro-Canada — Base 62 61 oy 49 47 45 42 41 44 N/A 
20 21 21 21 21 21 21 22 23 23 
59 59 60 60 61 62 66 69 78 N/A 
59 60 61 61 62 62 63 64 64 64 

Solar and Wood 
3 19 19 19 19 19 20 21 oo 54 N/A 
9 9 9 9 9 8 9 V2 28 N/A 
etro-Canada — Base 1 0 0 1 1 2 5 12 22 N/A 
53 54 56 oa 54 55 67 78 95 N/A 
11 11 12 13 13 14 14 19 22 N/A 
24 25 25 26 28 30 oF 48 57 66 
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Table A4-2 (Cont'd) 
1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 
Ontario (Cont'd) 
Total End Use 


CPA 2365 N/A N/A N/A N/A N/A 2646 2867 N/A N/A 
Gulf 2194 2208 2282 2326 2358 2373 2476 2682 2923 N/A 
Husky/NOVA 2174 2129 2202 2243 2267 2298 2385 2548 2746 2961 
Imperial 2266 2297 2389 2420 2430 2429 2458 2494 2549 N/A 
Petro-Canada — Base 2229 2201 2275 2342 2387 2429 2502 2646 2892 N/A 
Shell 2187 2151 PAVE! 2107 2118 2128 2183 2404 2628 N/A 
Ontario 2208 2291 2316 2332 2384 2402 Pare) 2694 2897 N/A 
NEB 2245 2261 2289 2523 2328 2a02 2450 2665 2902 3092 
Manitoba 
Electricity 
Gulf 42 42 44 45 47 48 53 59 65 N/A 
Petro-Canada — Base 41 43 46 48 50 36) 59 72 91 N/A 
Shell 43 44 45 44 44 44 46 48 Si N/A 
TCrE 43 46 49 49 53 54 58 63 68 74 
Manitoba Hydro 42 44 46 47 49 50 55 64 i 78 
NEB 42 42 44 46 47 48 51 56 60 63 
Oil Products 
Gulf 107 102 103 103 103 103 106 109 lalit N/A 
Petro-Canada — Base 105 104 108 106 103 99 93 92 99 N/A 
Shell 105 93 90 89 89 88 88 91 96 N/A 
FCRE 18 14 12 11 10 9 9 8 6 5 
NEB 107 105 101 98 96 95 96 99 109 119 
Natural Gas 
Gulf 67 70 71 73 73 73 75 79 87 N/A 
Petro-Canada — Base 65 63 67 67 67 66 65 64 67 N/A 
Shell 67 66 67 65 65 66 66 71 75 N/A 
LeeE 69 68 71 73 72 72 72 is 76 78 
NEB 67 64 67 70 71 72 76 82 87 91 
Propane 
Gulf 4 4 4 4 4 4 4 5 5 N/A 
Petro-Canada — Base 4 4 4 4 4 3 S 3 3 N/A 
Shell 5 5 5 5 5 S) 5 5 5) N/A 
NEB 4 4 S 5 3 3 4 4 4 5 


Coal, Coke and Coke Oven Gas 


Gulf 3 3 3 3 3 3 4 4 5 N/A 
Petro-Canada — Base 3 4 4 4 4 5 5 5 6 N/A 
Shell 2 2 2 2 2 2 2 3 4 N/A 
TCPL 2 3 3 3 3 3 3 3 3 3 
NEB 3 4 4 4 4 4 4 4 4 4 
Waste Wood and Pulping Liquor 

Gulf 9 10 10 10 10 10 Nay 12 13 N/A 
Shell 6 6 7 6 7 iA 7 7 8 N/A 
TGPL 4 2 2 2 2 2 2 2 2 2 
NEB 3 4 5 6 7 7 8 8 8 8 
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Table A4-2 (Cont'd) 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


Manitoba (Cont’d) 
Solar and Wood 


Gulf 2 2 2 2 2 2 2 3 6 N/A 
Petro-Canada — Base 1 2 1 1 1 2 2 4 5 N/A 
Shell 0 0 0 0 0 0 0 2 2 N/A 
NEB 3 3 3 8 4 4 4 6 7 "4 
Total End Use 
Gulf 234 232 237 241 243 244 254 271 292 N/A 
Petro-Canada — Base 219 220 231 231 230 228 228 241 273 N/A 
Shell 228 216 216 211 212 212 214 227 241 N/A 
TCPL 136 1hexe' GRGIA 138 140 140 144 1 How) 162 
NEB 229 226 229 230 Poe 234 244 259 278 297 
Saskatchewan 
Electricity 
Gulf 31 32 34 35 35 35 39 47 54 N/A 
Husky/NOVA oc 34 35 Sy 38 39 43 52 61 75 
Petro-Canada — Base 31 36 43 49 56 63 84 116 146 N/A 
Shell 30 30 31 30 oA ot 32 35 39 N/A 
TGPL 31 oe 34 36 37 Sih 40 42 45 49 
Saskatchewan 32 34 30 or 38 40 43 49 55 61 
NEB oi 32 35 36 38 39 42 49 55 62 
Oil Products 
Gulf om 135 137 139 140 141 144 150 158 N/A 
Husky/NOVA 141 139 143 147 147 148 155 169 186 202 
Petro-Canada — Base 138 Tey ise 134 134 183 133 139 150 N/A 
Shell 13% 129 126 124 125 124 127 133 138 N/A 
NEB 13% 137 141 140 139 138 136 138 148 161 
Natural Gas 
Gulf 95 92 96 97 99 99 102 107 116 N/A 
Husky/NOVA 95 88 93 95 97 99 107 120 136 151 
Petro-Canada — Base 95 86 99 107 Bia 126 150 179 203 N/A 
Shell 94 94 96 94 94 95 97 105 Was} N/A 
7CPL 95 104 109 110 110 111 wae 118 123 128 
APMC N/A 62 60 55 50 45 N/A N/A N/A N/A 
Saskatchewan 96 93 98 101 104 107 gs) 120 124 132 
NEB 95 91 95 98 101 104 qia's) 129 145 160 
LPG 
Gulf 4 4 4 5 5 5 5 5 6 N/A 
Petro-Canada — Base 4 4 4 5 5 5 5 5 4 N/A 
Shell 4 4 4 4 4 4 5 5 5 N/A 
Saskatchewan 4 4 4 4 4 4 4 5 5 5 
NEB 4 3 3 4 4 4 4 S 6 6 
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Table A4-2 (Cont'd) 


1982 


Coal, Coke and Coke Oven Gas 


Gulf 

Husky/NOVA 
Petro-Canada — Base 
Shell 

TERE 

Saskatchewan 

NEB 


OaaNNM OD OD 


Waste Wood and Pulping Liquor 


Gulf 

Petro-Canada — Base 
Shell 

ICFE 

NEB 


Solar and Wood 

Gulf 

Husky/NOVA 
Petro-Canada — Base 
Shell 

NEB 


Total End Use 

Gulf 

Husky/NOVA 
Petro-Canada — Base 
Shell 

NEB 


Electricity 

Gulf 

Husky/NOVA 

Imperial 
Petro-Canada — Base 
Shell 

EUPC 

NEB 


Oil Products 

Gulf 

Husky/NOVA 

Imperial 
Petro-Canada — Base 
Shell 

NEB 


oO @®OW W 


OY (3) (Sy (Sy [PS 


1983 


o- Of W OOInNnDNM AOD 


INSY (S) Cy LS) 1) 


1984 


oOooannNnrM &wN 


INS) KS) (2) LS) jp) 


1985 


Saskatchewan (Cont'd) 


NON OM FN 


Oo 0 O® 


— 


Nm oO — © PO 
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1986 


NODNMDM FN 


MO OP 


1987 


NOON MDM FN 


Nm Oo — OP 


1990 


NOON DM FN 


(ed), Spey KIS) 


1995 


Onn@aNM fo 


MWA 


2000 


NNOO- fh O 


aw kW OO 


2005 


eS ee ee 
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Table A4-2 (Cont'd) 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 
Alberta (Cont'd) 


Natural Gas 

Amoco 525 490 540 590 610 630 690 800 N/A N/A 
Gulf 409 5OF 520 ex's) 546 554 606 650 128 N/A 
Husky/NOVA 490 479 497 508 518 540 580 658 748 832 
Imperial 502 541 586 601 611 617 627 667 684 N/A 
Petro-Canada — Base 499 453 487 591 600 610 673 745 814 N/A 
Shell 469 489 540 548 567 586 655 729 804 N/A 
DOPE 490 603 650 743 Varis: 897 958 1054 C157 1259 
APMC N/A 701 778 805 830 860 N/A N/A N/A N/A 
NEB 490 473 502 525 528 Soe 578 657 721 791 
Ethane 

Amoco 22 34 37 oo 69 85 101 133: ico 133 
Gulf 31 37 55 Ta 82 84 123 129 136 N/A 
Husky/NOVA 21 33 48 70 76 79 1S 126 126 126 
Imperial 24 28 39 60 71 13 13 110 135 N/A 
Shell 22 27 51 70 70 109 122 122 122 N/A 
NEB 22 35 49 is 75 15 1D 108 AS a5 
LPG 

Gulf 21 20 21 21 21 21 22 24 25 N/A 
Imperial 19 20 23 23 23 2:8) 32 o2 33 N/A 
Petro-Canada — Base 17 14 v4 16 16 16 15 1S 15 N/A 
Shell 14 15 15 16 16 16 V7 19 20 N/A 
NEB 21 18 19 19 21 21 23 25 28 31 
Coal, Coke and Coke Oven Gas 

Gulf 2 2 2 2 2 2 2 2 2 N/A 
Husky/NOVA 2 1 1 1 1 1 1 1 1 1 
Imperial 2 0 0 0 0 0 0 0 0 N/A 
Petro-Canada — Base 2 2 1 1 1 1 1 ¢) 0 N/A 
Shell 1 0 0 0 1 1 3 6 11 N/A 
NEB 3 1 1 1 1 1 1 1 1 1 
Waste Wood and Pulping Liquor 

Gulf 11 12 12 12 12 12 12 13 15 N/A 
Husky/NOVA 20 22 24 26 27 29 34 45 61 84 
Imperial 24 30 31 oo 34 isle, 38 45 52 N/A 
Petro-Canada — Base Ae 20 Wi 16 ipa) 14 12 11 13 N/A 
Shell 7 7 8 8 8 9 10 12 14 N/A 
NEB 13 14 15 13 15 bs) 16 1%, 17 17 
Solar and Wood 

Gulf 0 0 0 0 0 0 1 8 18 N/A 
Imperial 1 1 1 1 1 1 1 “a 8 N/A 
Petro-Canada — Base 1 2 2 3 4 5 8 13 19 N/A 
Shell 0 0 0 0 0 0 2 4 8 N/A 
NEB 1 1 1 1 1 1 1 1 1 1 
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Table A4-2 (Cont'd) 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 
Alberta (Cont'd) 
Total End Use 


Gulf 990 992 1041 1098 1133 1150 1284 1417 1598 N/A 
Husky/NOVA ago 973 1022 1070 1096 1134 1263 1458 1680 1903 
Imperial 1011 1057 1132 1187 1219 1237 1203 1407 1474 N/A 
Petro-Canada 1009 948 1015 1192 1213 1234 1374 1537 1708 N/A 
Shell 948 964 1056 1085 1113 ri172 1290 1434 1564 N/A 
NEB 986 976 1022 1069 1077 1089 1141 1291 1419 1546 


British Columbia and Territories 


Electricity 

CPA 167 N/A N/A N/A N/A N/A 198 222 N/A N/A 
Gulf 145 144 158 158 161 163 176 197 222 N/A 
Husky/NOVA 142 141 148 152 156 162 178 206 237 267 
Imperial 142 145 153 159 166 13 185 207 222 N/A 
Petro-Canada — Base 143 144 159 185 189 196 221 276 350 N/A 
Shell 142 144 147 145 147, 149 155 169 191 N/A 
NEB 145 144 153 158 163 167 181 243 252 289 
Oil Products 

CPA 361 N/A N/A N/A N/A N/A 381 401 N/A N/A 
Gulf 363 330 332 339 344 342 354 365 384 N/A 
Husky/NOVA 349 CY) 350 362 366 375 405 464 530 588 
Imperial 341 318 318 316 314 oS 316 306 286 N/A 
Petro-Canada — Base 363 326 330 333 328 328 308 314 326 N/A 
Shell 355 Cor 351 341 342 341 340 359 Sed N/A 
NEB 363 325 323 324 BIT NWT 320 305 SOs 385 
Natural Gas 

CPA 191 N/A N/A N/A N/A N/A 226 231 N/A N/A 
Gulf 163 166 188 195 196 197 198 222 244 N/A 
Husky/NOVA 163 158 169 176 183 191 212 245 279 StS 
Imperial 179 170 186 189 196 201 226 234 246 N/A 
Petro-Canada — Base 162 170 213 251 264 274 283 293 312 N/A 
Shell 160 alae) 178 178 184 190 210 235 259 N/A 
TERE 163 176 181 189 203 209 221 241 259 278 
NEB 163 162 170 Li 189 204 228 266 304 342 
LPG 

Gulf 8 re) 10 ty 11 Tal 12 13 15 N/A 
Imperial 7 7 7 8 8 1 11 11 N/A 
Petro-Canada — Base 5 5 6 6 6 6 6 7 8 N/A 
Shell 7 if hs Uv it il a 8 9 N/A 
NEB 8 9 10 10 10 10 | 1a 14 16 
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Table A4-2 (Cont'd) 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


British Columbia and Territories (Cont'd) 
Coal, Coke and Coke Oven Gas 


CPA 2 N/A N/A N/A N/A N/A 7 8 N/A N/A 
Gulf 2 2 2 4 4 4 5 5 6 N/A 
Husky/NOVA 3 4 5 5 5 5 6 6 L rs 
Imperial 3 4 a) 6 8 10 10 11 13 N/A 
Petro-Canada — Base 2 2 2 2 2 2 | 1 1 N/A 
Shell 7 6 6 6 6 6 7 fi 8 N/A 
NEB 5 3 S S S 3 3 4 4 5 
Waste Wood and Pulping Liquor 

CPA 143 N/A N/A N/A N/A N/A 205 239 N/A N/A 
Gulf 149 159 165 167 Al Live 194 228 254 N/A 
Husky/NOVA 154 149 161 170 178 185 206 246 293 347 
Imperial 153 150 158 166 172 178 197 226 259 N/A 
Petro-Canada — Base 148 143 109 108 89 74 51 Sir Si N/A 
Shell 119 se) 129 127 128 129 ies het 178 N/A 
NEB 194 203 212 216 220 223 Pats 236 236 236 
Solar and Wood 

Gulf 0 0 0 0 0 0 1 5 11 N/A 
Imperial 4 4 5 5 4 4 3 6 2) N/A 
Petro-Canada — Base 0 1 1 1 2 2 4 8 13 N/A 
Shell 0 0 0 0 0 0 é 4 7 N/A 
NEB is aS) 13 14 VS 16 19 Ze 25 28 
Total End Use 

CPA 863 N/A N/A N/A N/A N/A 1016 1101 N/A N/A 
Gulf 838 818 859 882 895 898 943 1044 1144 N/A 
Husky/NOVA 810 788 833 865 888 918 1007 1167 1345 1525 
Imperial 830 800 832 849 867 888 947 1000 1050 N/A 
Petro-Canada — Base 823 791 820 886 880 877 876 938 1048 N/A 
Shell 791 806 819 806 815 823 855 941 1031 N/A 
NEB 888 859 885 899 916 940 997 1089 1193 1302 


A-—59 


Appendix 4 , 


Table A4-3 
Relative Energy Prices by Region 
NEB Projection 


(Percent) 
1982 1983 1985 1990 2000 2005 
Atlantic 
Residential 
Natural Gas/Electricity 69 66 61 Oo 57 60 
Light Fuel Oil/Electricity 90 87 81 82 91 100 
Natural Gas/Light Fuel Oil 76 76 7 67 62 61 
Commercial 
Natural Gas/Electricity 73 79 Us 44 49 52 
Light Fuel Oil/Electricity 61 59 55 Dit 68 74 
Natural Gas/Light Fuel Oil 118 133 136 76 72 71 
Natural Gas/Heavy Fuel Oil 150 158 156 97 91 89 
Industrial 
Natural Gas/Electricity 80 78 72 Le 90 98 
Heavy Fuel Oil/Electricity 84 88 85 80 97 106 
Natural Gas/Heavy Fuel Oil 95 89 85 96 93 92 
Quebec 
Residential : 
Natural Gas/Electricity (ae 78 79 83 84 90 
Light Fuel Oil/Electricity 107 108 111 121 * 134 146 
Natural Gas/Light Fuel Oil Ta /2 71 69 63 62 
Commercial 
Natural Gas/Electricity 79 85 81 83 92 98 
Light Fuel Oil/Electricity 106 107 102 106 125 136 
Natural Gas/Light Fuel Oil 74 79 79 78 74 (2 
Natural Gas/Heavy Fuel Oil 106 110 111 109 103 100 
Industrial 
Natural Gas/Electricity 81 82 Th 80 94 103 
Heavy Fuel Oil/Electricity 76 85 81 85 102 he 
Natural Gas/Heavy Fuel Oil 107 97 95 95 92 91 
Ontario 
Residential : 
Natural Gas/Electricity 71 76 67 66 68 73 
Light Fuel Oil/Electricity 114 109 99 100 112 123 
Natural Gas/Light Fuel Oil 63 69 68 66 61 59 
Commercial 
Natural Gas/Electricity 63 70 63 64 74 79 
Light Fuel Oil/Electricity 99 100 90 94 112 122 
Natural Gas/Light Fuel Oil 64 70 70 68 66 65 


Natural Gas/Heavy Fuel Oil 90 96 95 94 89 87 
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Table A4-3 (Cont'd) 


Industrial 

Natural Gas/Electricity 
Heavy Fuel Oil/Electricity 
Natural Gas/Heavy Fuel Oil 


Residential 
Natural Gas/Electricity 
Light Fuel Oil/Electricity 
Natural Gas/Light Fuel Oil 


~Commercial 
I Natural Gas/Electricity 
Light Fuel Oil/Electricity 
Natural Gas/Light Fuel Oil 
Natural Gas/Heavy Fuel Oil 
{ 
- Industrial 
Natural Gas/Electricity 
Heavy Fuel Oil/Electricity 
Natural Gas/Heavy Fuel Oil 


Residential 

Natural Gas/Electricity 
Light Fuel Oil/Electricity 
‘Natura Gas/Light Fuel Oil 


— 

1 Natural Gas/Electricity 
Light Fuel Oil/Electricity 
“Natural Gas/Light Fuel Oil 
Natural Gas/Heavy Fuel Oil 


ee 

ewe Gas/Electricity 
Beeeyy Fuel Oil/Electricity 
oe Gas/Heavy Fuel Oil 


Residential 
Natural Gas/Electricity 
Light Fuel Oil/Electricity 
Natural Gas/Light Fuel Oil 


Natural Gas/Heavy Fuel Oil 


1982 


1983 


Ontario (Cont'd) 


Manitoba 


88 
153 
5/7 


Saskatchewan 


47 
109 
43 


1985 


1990 


2000 


2005 
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Table A4-3 (Cont'd) 


Industrial 

Natural Gas/Electricity 
Heavy Fuel Oil/Electricity 
Natural Gas/Heavy Fuel Oil 


Residential 

Natural Gas/Electricity 
Light Fuel Oil/Electricity 
Natural Gas/Light Fuel Oil 


Commercial 

Natural Gas/Electricity 
Light Fuel Oil/Electricity 
Natural Gas/Light Fuel Oil 
Natural Gas/Heavy Fuel Oil 


Industrial 

Natural Gas/Electricity 
Heavy Fuel Oil/Electricity 
Natural Gas/Heavy Fuel Oil 


1982 


1983 


Alberta (Cont'd) 


28 
19 
35 


British Columbia 
59 


109 
54 
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1985 


1990 


2000 


2005 
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Table A4-4 

Distribution of End Use Energy Demand by Fuel and Sector 
Canada and Regions 

NEB Projections 


(Percent) 

1978 1983 1990 2005 

Canada 
Residential 
Electricity 23 29 35 40 
Oil 39 24 15 9 
Gas 30 36 38 38 
Wood 3 8 9 8 
Other S 6} 3 5 
Total 100 100 100 100 
Commercial 
Electricity 30 34 37 38 
Oil 29 18 10 4 
Gas 44 45 50 52 
Other 0 S 3 6 
Total 100 100 100 100 
Industrial 
Electricity 22 25 28 32 
Oil 17 8 5 3 
Gas 27 26 30 34 
Coal inl 11 11 14 
Steam 0 6 1 1 
Wood 14 19 18 13 
Other 9 8 i 6 
Total 100 100 100 100 
Total End Use 
Electricity 15 18 21 24 
Oil 52 43 SD 30 
Gas 22 25 29 31 
Coal 4 4 4 4 
Steam 0 1 0 1 
Wood 6 7 8 6 
Other 1 2 3 4 
Total 100 100 100 100 
Atlantic 

Residential 
Electricity 18 24 34 47 
Oil 68 49 33 14 
Gas 0 0 3 9 
Wood 11 24 27 O38 
Other 3 3 3 7 
Total 100 100 100 100 
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Table A4-4 (Cont'd) 


1978 
Commercial 
Electricity 25 
Oil Tihs 
Gas 0 
Other 0 
Total 100 
Industrial 
Electricity 23 
Oil 43 
Gas 0 
Wood 12 
Other 22 
Total 100 
Total End Use 
Electricity 14 
Oil (és) 
Gas 0 
Wood 6 
Other 5 
Total 100 
Residential 
Electricity 31 
Oil 5o 
Gas 5 
Wood 8 
Other 1 
Total 100 
Commercial 
Electricity 36 
Oil 55 
Gas 9 
Other 0 
Total 100 
Industrial 
Electricity 37 
Oil 28 
Gas in 
Wood 8 
Other 16 
Total 100 
Total End Use 
Electricity 23 
Oil 65 
Gas 6 


1983 


Atlantic (Cont’d) 


Quebec 
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1990 


2005 
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Table A4-4 (Cont'd) 


1978 1983 1990 2005 
Quebec (Cont'd) 
Wood 4 fe i 6 
Other 2 2 4 5 
Total 100 100 100 100 
Ontario 
Residential 
Electricity Px) 28 33 36 
Oil 34 19 10 6 
Gas 38 44 48 48 
Wood 3 6 6 6 
Other 2. 3 3 4 
Total 100 100 100 100 
Commercial 
Electricity 33 34 36 36 
Oil 23 10 4 1 
Gas 44 55 58 58 
Other 0 1 2 5 
Total 100 100 100 100 
Industrial 
Electricity 15 18 21 23 
Oil 13 6 4 3 
Gas 38 32 37 40 
Coal 23 25 25 24 
Steam 0 6 2 1 
Wood 6 8 i 5 
Other 5 5 4 4 
Total 100 100 100 100 
Total End Use 
Electricity 14 16 18 21 
Oil 47 40 Sz 2 
Gas 28 29 33 35 
Coal 8 8 9 10 
Steam 0 1 1 1 
Wood 2 4 4 3 
Other 1 2 3 3 
Total 100 100 100 100 
Manitoba 

Residential 
Electricity 25 34 hf 40 
Oil 25 16 11 8 
Gas 42 42 43 41 
Wood 6 5 6 ‘i 
Other 2 S 3 4 
Total 100 100 100 100 
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Table A4-4 (Cont'd) 


1978 
Commercial 
Electricity 33 
Oil 12 
Gas 55 
Other 0 
Total 100 
Industrial 
Electricity 27 
Oil 6 
Gas 37 
Wood 10 
Other 20 
Total 100 
Total End Use 
Electricity ws 
Oil 49 
Gas 28 
Wood 3 
Other a 
Total 100 
Residential 
Electricity 13 
Oil 36 
Gas 44 
Wood 2 
Other 5 
Total 100 
Commercial 
Electricity 27 
Oil if 
Gas 66 
Other ) 
Total 100 
Industrial 
Electricity 14 
Oil 4 
Gas 57 
Wood 11 
Other 14 
Total 100 


1983 


Manitoba (Cont'd) 


28 


58 


100 


Saskatchewan 


1990 


2005 
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Table A4-4 (Cont'd) 


1978 1983 1990 2005 


Saskatchewan (Cont'd) 
Total End Use 


Electricity 10 11 i 1S 
Oil 51 49 43 39 
Gas 34 2 36 39 
Wood 6) 4 4 3 
Other 2 4 4 4 
Total 100 100 100 100 
Alberta 
Residential 
Electricity 12 13 16 17 
Oil 12 11 1/83 ils. 
Gas 67 70 65 62 
Wood 1 1 1 1 
Other 8 5 5 5 
Total 100 100 100 100 
Commercial 
Electricity 16 24 23 20 
Oil 3 3 1 0 
Gas 81 69 72 70 
Other 0 4 4 5 
Total 100 100 100 100 
Industrial 
Electricity ils) 24 26 28 
Oil 0 0) 0 0 
Gas 59 51 53 58 
Wood 8 8 8 5 
Other 18 ANZ: ls 9 
Total 100 100 100 100 
Total End Use 
Electricity 7 9 10 ds 
Oil 37 35 29 25 
Gas 52 48 6) 51 
Wood 1 2 1 1 
Other S 6 9 10 
Total 100 100 100 100 


British Columbia and Territories 


Residential 

Electricity 26 32 33 36 
Oil 29 Ke 10 i 
Gas 35 39 4) 42 
Wood 7 11 12 11 
Other 3 3 4 4 
Total 100 100 100 100 
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Table A4-4 (Cont'd) 


Commercial 
Electricity 
Oil 

Gas 

Other 

Total 


Industrial 
Electricity 
Oil 

Gas 
Wood 
Other 
Total 


Total End Use 
Electricity 

Oil 

Gas 

Wood 

Other 

Total 


1978 


1983 


British Columbia and Territories (Cont'd) 


35 
18 
43 


100 


1990 


2005 
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Table A5-1 
Electricity Demand Growth Rates“ 
Comparison of Submittors’ Views 


(Percent per year) 


1983-1990 1990-2005 1983-2005 
Newfoundland 
Nfld. & Labrador Hydro’? 7.9 2.5 4.2 
NEB 48 Shei 4.0 
New Brunswick 
NBEPC 3.8 22°) 3.19) 
NEB 48 3.8 4.4 
Nova Scotia 
Provincial Government 2.4 2.4 2.4 
NEB 5.0 3.6 4.1 
Prince Edward Island 
Maritime Electric 1.6 Dal 2.0 
NEB 4.6 S5 3.9 
Quebec 
Hydro-Québec 2.59) 2.0) 2.3) 
NEB 4.0 26 3.0 
Ontario 
Ontario Hydro"? 3.3 2.3 2.6 
NEB 34 2.3 235) 
Manitoba 
Manitoba Hydro oe 2.4 2.6 
NEB 2.8 1.4 1.9 
Saskatchewan 
SPC) 3.6 2S OT 
NEB 4.0 2.6 Sil 
Alberta 
EUPC Syi7f Be 4.0 
NEB Bro 3.4 3.4 
British Columbia 
B.C. Hydro 3.8 3.0 3.2 
NEB® 3.3 3.2 Se 


“) End use demand (excludes own use and loss). 

2) Source: Submission of Government of Newfoundland and Labrador. 

8) Years may differ from those indicated. 

4) Source: 1984 Planning Load Forecast 

©) Source: Submission of Saskatchewan Department of Energy and Mines 
(6) Includes Yukon and Northwest Territories 
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Table A5-2 


Historical Data — Total Demand for Electricity by Sector — Canada 


(Petajoules) 


Residential 
Commercial 
Industrial 
Transportation 
Own Use 
Total 


Residential 
Commercial 
Industrial 
Transportation 
Own Use 
Total 


Table A5-3 


1962 


1963 


Total Demand for Electricity by Sector — Canada 


NEB Projection 


Gigawatt hours 
Residential 
Commercial 
Industrial 
Transportation 
Own Use 

Total 


Petajoules 
Residential 
Commercial 
Industrial 
Transportation 
Own Use 
Total 


1982 


U927 
717,382 
136 221 
i222 

31 644 
345 240 


1 242.9 


1983 


102 296 
78 390 
141 083 
753 

33 677 
356 200 


1 282.3 


1984 


105423 
81 166 
152 412 
781 

34 829 
374 310 


1 347.5 


1985 


108 021 
84 283 
160 250 
809 

36 716 
390 079 


1964 


1986 


110 801 
86 496 
165.722 
848 

38 229 
402 096 


1 447.5 


1965 


1987 


114 304 
89 073 
171 630 
887 

39 854 
415 747 


1 496.7 


1990 


124 613 
97 045 
190.115 
1 003 
41 921 
454 697 


1 636.9 


1139.7 


1995 


139115 
111 427 
225 637 
1 648 
48 263 
526 090 


1 893.9 


1163.1 


2000 


152:922 
127542 
265 616 
3 641 
54 658 
603 950 


990.5 — 


457.6 
956.2 
13.4 
196.8 
2174.2 


114.9 107.3 
1215.6 1246.5 


. 2005 


163 637 
143 905 
303 061 
3 641 
60 995 
675 239 


589.1 
518.1 

1 091.0 
13.1 
219.6 
2 430.9 


Demand data provided by NEB for 1982 are published actuals and for 1983 data were tracked to established trends published in Statistics Canada monthly catalogues. 
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Table A5-4 
NEB Projection 


‘Type of Capacity 


Fossil Fuelled Steam 
Coal 

Oil 

Gas 

-Multi-fuelled 

Other 


Other Fossil Fuelled 
Comb. Turbines 

Int. Combustion 

be 

Nuclear 
Hydro/Pumped Storage 


Total Installed Capacity 
_ Purchases 

Capacity Available 

_ Sales (Export) 
Domestic Peak Demand 
System Peak Demand") 
‘Remaining Capacity 

% of System Peak 


4 


Fossil Fuelled Steam 
Oil ; 

Gas © 
Multi-fuelled 


. 
Nuclear 
Hydro/Pumped Storage 


System Peak Demand 
Remaining Capacity 
(%) of Domestic Peak® 


1982 


479.0 


163.0 
81.0 


6681.0 
7404.0 


7404.0 
5225.0 
1578.0 
6803.0 
601.0 
N/A 


1983 


1984 1985 
Canada 
(Gigawatts) 
16.6 duke 
3.6 3.6 
30 2.9 
1S 5 
2.4 Pas 
6 6 
9.8 11053 
55a 56.2 
92.1 93.7 
92.1 93.7 
63 8.3 
67.9 70.7 
74.2 79.0 
17.9 14.7 
24.1 18.6 


Generating Capacity by Fuel Type — Canada and Provinces 


1986 


Newfoundland and Labrador 


466.0 


211.0 
81.0 


6681.0 


7445.0 


7445.0 
5225.0 
1614.0 
6839.0 
606.0 
N/A 


(Megawatts) 
466.0 466.0 
271.0 271.0 

81.0 81.0 
6708.0 6835.0 
tia2o. |) (603:0 
(o2m.0s * 7693.0 
H225,0- —H220.0 
1784.0 1866.0 
7009.0 7091.0 
617.0 562.0 
29.0 30.1 
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466.0 


27 10 
81.0 


6835.0 


7653.0 


7653.0 
5223.0 
1938.0 
7161.0 
492.0 
25.4 


1987 


468.0 


271.0 
81.0 


6835.0 


7655.0 


7655.0 
5221.0 
2053.0 
7274.0 
381.0 
18.6 


1990 


468.0 


421.0 
81.0 


6835.0 


7805.0 


7805.0 
5215.0 
2261.0 
7476.0 
329.0 
14.6 


1995 


471.0 


150) 


421.0 
81.0 


8543.0 


9531.0 


9531.0 
5205.0 
2819.0 
8024.0 
1507.0 

53.5 


2000 


476.0 


20.0 


421.0 
81.0 


8543.0 


9541.0 


9541.0 
5195.0 
3392.0 
8587.0 
954.0 
28.1 


2005 


476.0 


20.0 


421.0 
81.0 


8543.0 


9541.0 


9541.0 
5185.0 
3869.0 
9054.0 
487.0 
12.6 
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Table A5-4 (Cont'd) 


Type of Capacity 1982 1983 1984 1985 1986 1987 1990 1995 
Nova Scotia 
(Megawatts) 
Fossil Fuelled Steam 
Coal 718.0 718.0 718.0 861.0 861.0 861.0 S605 1/61,0 
Oil 785.0 763.0 763.0 763.0 763.0 763.0 728.0 624.0 
Gas 25.0 40.0 
Multi-fuelled 
Other 22.0 22.0 220 22.0 22.0 32.0 37.0 
Other Fossil Fuelled 
Comb. Turbines 205.0 205.0 205.0 205.0 205.0 205.0 205.0 205.0 
Int. Combustion 120 ape 1.0 1.0 1:0 1.0 1.0 XG, 
Nuclear 
Hydro-Pumped Storage 354.0 374.0 374.0 374.0 374.0 374.0 374.0 374.0 


Total Installed Capacity 2063.0: 2083.0: ~2083:0" > -2226:0"" 22260" 222610) oe 20 Ueno 
Purchases 


Capacity Available 2063:0 2083:0 2083.0, 2226.07 222607) 42226:0 (22226,0 3430420 
Sales 

Domestic Peak Demand 1219.0 1258.0. 1294.0, 1363:0°  1420:0) T4ASA0 P1667/04 2057-0 
System Peak Demand 1219.0 1258.0 12940 1363.0 ~7420:0 1494.0" “16G7,0")) 205776 
Remaining Capacity 844.0 825.0 789.0 863.0 806.0 732.0 559.0 985.0 
(%) of System Peak 69.2 65.6 61.0 63.3 56.8 49.0 33.0 479 


Prince Edward Island 


(Megawatts) 
Fossil Fuelled Steam 
Coal 45.0 90.0 
Oil 67.0 67.0 67.0 67.0 67.0 67.0 67.0 67.0 
Gas 
Multi-fuelled 
Other 
Other Fossil Fuelled 
Comb. Turbines 35.0 e510) 35.0 35.0 Ba.0 35.0 25.0 35.0 
Int. Combustion 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 
Nuclear 
Hydro/Pumped Storage 
Total Installed Capacity 110.0 110.0 110.0 110.0 110.0 110.0 155.0 200.0 
Purchases 22.0 27.0 S.0 36.0 42.0 49.0 42.0 ne a8, 
Capacity Available 132.0 137.0 141.0 146.0 152.0 159.0 197.0 231.0 
Sales 
Domestic Peak Demand 110.0 t15.0) 119.0 124.0 129.0 135.0 152.0 186.0 
System Peak Demand 110.0 115.0 119.0 124.0 129.0 135.0 to2.0 186.0 
Remaining Capacity 22.0 22.0 22.0 22.0 23:0 24.0 45.0 45.0 
(%) of System Peak 20.0 19.1 18.5 Lifer Was) aes 29.6 24.2 
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2000 


2361.0 
530.0 
40.0 


37.0 


205.0 
1.0 


374.0 


3548.0 


3548.0 


2528.0 
2528.0 
1020.0 

40.3 


135.0 
67.0 


35.0 
8.0 


245.0 
28.0 
273.0 


228.0 
228.0 
45.0 
4S PYG 


2005 


2961.0 
385.0 
40.0 
37.0 
205.0 
1.0 
374.0 
4003.0 
4003.0 
2909.0 
2909.0 


1094.0 
37.6 


135.0 
67.0 


35.0 
8.0% 
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Table A5-4 (Cont'd) 


Type of Capacity 1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


New Brunswick 


(Megawatts) 
_ Fossil Fuelled Steam 
— Coal 282.0 282.0 282.0 282.0 282.0 Ho20) 810820) 31032:0'— =1032:0, <1032;0 
p Oil 1464.0 1443.0 1443.0 1443.0 1443.0 1513.0 665.0 637.0 637.0 637.0 
_ Gas 13.0 201.0 35 10 351.0 
_ Multi-fuelled 73.0 33.0 33.0 33:0 33.0 33.0 33.0 33.0 33.0 33:0 
Other 61.0 61.0 61.0 61.0 76.0 76.0 86.0 86.0 86.0 
Other Fossil Fuelled 
~ Comb. Turbines 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 226.0 
_ Int. Combustion 1.0 1.0 1.0 1.0 il) 1.0 1.0 4:0 Ac0 sO 
b4 
~ Nuclear 630.0 630.0 630.0 630.0 630.0 630.0 630.0 1890.0 1890.0 2520.0 
_ Hydro/Pumped Storage 891.0 895.0 895.0 895.0 895.0 895.0 895.0 105520 4211055:0. 2055:0 


‘Total Installed Capacity SSOC Op poem ON sov0 oor nO) S370" 937060. 3871.0: 5011.0.5114.0:- «5941.0 
_ Purchases : 

_ Capacity Available COCO sostOn soo O Econo 3370. 237060 83387140 5011.0 , 5111.0. *-5941:0 
— Sales 155.0 390.0 494.0 499.0 502.0 379.0 372.0 891.0 658.0 704.0 
~ Domestic Peak Demand h63c10; s68o 0) 200010) P2140 - 21940" “23180 ~25840  3169.0.-13775.0. 4267.0 
_ System Peak Demand 1788.0 2075.0 24940 2613.0 2696.0 2697.0 2906.0 4060.0 4433.0 4971.0 
Remaining Capacity 1579.0 1296.0 877.0 758.0 675.0 1009.0 465.0 951.0 678.0 970.0 
— (%) of System Peak 88.3 62.5 S52 29.0 25:0 37.4 16.0 23.4 153 19.5 


% 


Quebec 
(Megawatts) 


666.0 666.0 666.0 648.0 648.0 640.0 640.0 640.0 640.0 640.0 
18.0 18.0 18.0 18.0 18.0 18.0 18.0 


13.0 13.0 13.0 13.0 13.0 21.0 21.0 21.0 2520 21.0 


~Comb. Turbines ; 402.0 402.0 466.0 466.0 466.0 466.0 466.0 1666.0 2676.0 2676.0 
Int. Combustion ieore0 179.0 142.0 146.0 146.0 146.0 WATS) 218.0 253.0 253.0 
Py, ts 


_ Nuclee 200.0 637.0 637.0 637.0 637.0 637.0 637.0 637.0 637.0 
Hydro/Pumped Storage 20419.0 20369.0 23620.0 24284.0 24284.0 242840 26966.0 29544.0 36922.0 40682.0 


Total Installed Capacity 21637.0 21829.0 25544.0 26212.0 26212.0 26212.0 28925.0 32744.0 41167.0 44927.0 
_ Purchases B220 Omisoecs 0) e20.0 52700 5223.0) 6221.0  S215.0 . 5205.0 ° 5195.0 _ 5185.0 
Capacity Available 26862.0 27054.0 30769.0 31437.0 31435.0 31433.0 34140.0 37949.0 46362.0 50112.0 
Sales 93.0 95.0 108.0 108.0 / 56.0 56.0 56.0 56.0 
Domestic Peak Demand 22049.0 222140 23745.0 24879.0 25663.0 26700.0 29413.0 34165.0 39113.0 43616.0 
System Peak Demand 22142.0 22309.0 23853.0 24987.0 25719.0 26756.0 29469.0 34221.0 39113.0 43616.0 
Remaining Capacity 4720.0 4745.0 6916.0 6450.0 57160 4677.0 4671.0 3728.0 7249.0 6496.0 
(%) of System Peak 21.3 21.3 0 25.8 22.2 155: 15.9 10.9 18.5 14.9 
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Table A5-4 (Cont'd) 


Type of Capacity 


Fossil Fuelled Steam 
Coal 

Oil 

Gas 

Multi-fuelled 

Other 


Other Fossil Fuelled 
Comb. Turbines 
Int. Combustion 


Nuclear 
Hydro/Pumped Storage 


Total Installed Capacity 
Purchases 

Capacity Available 
Sales 

Domestic Peak Demand 
System Peak Demand 
Remaining Capacity 
(%) of System Peak 


Fossil Fuelled Steam 
Coal 

Oil 

Gas 

Multi-fuelled 


Other 


Other Fossil Fuelled 
Comb. Turbines 
Int. Combustion 


Nuclear 
Hydro/Pumped Storage 


Total Installed Capacity 
Purchases 

Capacity Available 
Sales 

Domestic Peak Demand 
System Peak Demand 
Remaining Capacity 
(%) of System Peak 


1982 


543 
10 


9323 
7119 


23479 


23479 
143 
17949 
18092 
5387 


29, 


358.0 


4.0 
24.0 


31.0 


3644.0 


4061.0 
374.0 
4435.0 


2684.0 
2684.0 
1751.0 

65.2 


1983 


5760 


ENS 


358.0 
SNe) 
4.0 


5.0 


31.0 


3644.0 


4061.0 
374.0 
4435.0 


2767.0 
2767.0 
1668.0 

60.3 


1984 1985 
Ontario 
(Megawatts) 
9775 9775 
85 85 
706 118 
35 35 
726 816 
10 10 
8514 9030 
7207 7207 
27058 27076 
27058 27076 
467 447 
20494 21225 
20961 21672 
6097 5404 
29.1 24.9 
Manitoba 
(Megawatts) 
358.0 358.0 
19.0 14.0 
141.0 146.0 
5.0 5.0 
oO 31.0 
3644.0 3644.0 
4198.0 4198.0 
300.0 300.0 
4498.0 4498.0 
2986.0, ¥3033.0 
2986.0) 3033.0 
1512.0, ~ {465.0 
50.6 48.3 


A-74 


1986 


23.3 


358.0 
14.0 
146.0 


5.0 


31.0 


3644.0 


4198.0 
300.0 
4498.0 


3101.0 
3101.0 
1397.0 

45.0 


1987 


24.3 


358.0 
10.0 
146.0 


20 


31.0 


3644.0 


4198.0 
300.0 
4498.0 


3169.0 
3169.0 
1329.0 

41.9 


1990 


18.4 


358.0 
10.0 
146.0 


SH) 


31.0 


3644.0 


4198.0 
300.0 
4498.0 


3365.0 
3365.0 
1133.0 

33.7 


1995 


8801 
65 
218 
115 
816 
10 


15088 
8939 


34052 
34052 
27478 


27478 
6574 


23.9 


358.0 
10.0 
146.0 


9:0 


31.0 


4814.0 
5368.0 


5368.0 
500.0 
3761.0 
4261.0 
1107.0 
26.0 


2000 


145 


816 
10 


~ 16850 


9089 


37192 


37192 


30911 
30911 


— 6281 
20.3 


358.0 
10.0 
146.0 


9.0. 


31.0 


4814.0 
5368.0 


5368.0 
500.0 
3980.0 
4480.0 
888.0 
19.8 


2005 


—_ 
‘S) 
i<e) 
Oo) 
i<e) 


| 
33972 
20.2 


358.0 
10.0 
146.0 


9.0 


31.0 


4814.0 


5368.0 


5368.0 
500.0 
4162.0 
4662.0 
706.0 
15.1 
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Table A5-4 (Cont'd) 


Type of Capacity 1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


Saskatchewan 

(Megawatts) 
Fossil Fuelled Steam 
Coal 1586.0 1586.0 1586.0 1586.0 1586.0 1587.0 1886.0 2486.0 2786.0 2786.0 
—~Oil 0) 5.0 5:0 5.0 50 5.0 5.0 5.0 5.0 
_ Gas 362.0 338.0 287.0 287.0 287.0 287.0 297.0 307.0 307.0 307.0 
-Multi-fuelled 21.0 
Other ( 39.0 39.0 39.0 39.0 39.0 44.0 49.0 49.0 49.0 
Other Fossil Fuelled 
Comb. Turbines 
Int. Combustion 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
Nuclear 
Hydro/Pumped Storage 589.0 589.0 589.0 841.0 841.0 841.0 841.0 846.0 846.0 1396.0 


Total Installed Capacity 2968.0 = °2567/0)) 2516.0" ~ 2768.0 ~ *2768:0 © 2769.0 © 3083.0 © 3703.0 4003.0 4553.0 
Purchases 


Capacity Available 2568.0 2567.0 2516.0 2768.0 2768.0 2769.0 3083.0 3703.0 4003.0 4553.0 
Sales : 74.0 74.0 
Domestic Peak Demand 1984.0 2048.0 22440 2332.0 2398.0 2469.0 2689.0 3091.0 3483.0 3851.0 
‘System Peak Demand 2058.0 2122.0 22440 2332.0 2398.0 2469.0 2689.0 3091.0 3483.0 3851.0 
Remaining Capacity 510.0 445.0 2i20 436.0 370.0 300.0 394.0 612.0 520.0 702.0 
(%) of System Peak 24.8 21.0 i) ee 18.7 1o4 1292 14.7 19.8 14.9 18.2 


1. 
: 


Alberta 
(Megawatts) 


Fo ssil Fuelled Steam | 
soal 3399.0 3762.0 3836.0 42190 4602.0 46020 54140 54940 6094.0 7766.0 


oa 4.0 4.0 4.0 4.0 4.0 2.0 2.0 2.0 2.0 
Gas" 1345.0 1391.0 1391.0 1392.0 1355.0 1355.0 1357.0 1232.0 1077.0 1077.0 
‘Multi-fuelled 87.0 


Other WSO) aSKO i) tone, e520 Talos0 120.0 20.0) 135.0 1520 
( ther Fossil Fuelled 

b. Turbines 5.0 193.0 193.0 193.0 193.0 193.0 193.0 193.0 193.0 193.0 
32.0 62.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 


Hydro/Pumped Storage 801.0 801.0 801.0 801.0 801.0 801.0 801.0 2301.0 3351.0 3351.0 


Total Installed Capacity 5669.0 6298.0 6372.0 6756.0 7102.0 7102.0 7919.0 9379.0 10884.0 12556.0 
Purchases 

acity Available 5609 0s O20 0m 63720 6/5605. 41020 7102:0. 7919.0. 9379.0. 10884.0°° 12556.0 
Sales 500.0 500.0 500.0 


Domestic Peak Demand 4625.0 4691.0 5149.0 5346.0 5590.0 58100 6490.0 7712.0 9189.0 10619.0 


System Peak Demand 4625.0 4691.0 51490 53460 6090.0 63100 69900 77120 9189.0 10619.0 
emaining Capacity | 1044:0°* 1607.0 1223:0 1410:0 1012.0 792.0 B29 Ur i66FO\ 1b05-0" 9 19S7;0 


(%) of System Peak 22.6 34.3 23.8 26.4 16.6 12.6 13.3 21.6 18.4 18.2 
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Table A5-4 (Cont'd) 


Type of Capacity 1982 1983 1984 1985 1986 1987 1990 1995 


British Columbia 


(Megawatts) 
Fossil Fuelled Steam 
Coal 
Oil 87.0 87.0 87.0 87.0 87.0 87.0 87.0 47.0 
Gas 969.0 984.0 984.0 984.0 984.0 984.0 999.0 1039.0 
Multi-fuelled 227.0 
Other 240.0 240.0 240.0 240.0 240.0 255:0 255.0 
Other Fossil Fuelled 
Comb. Turbines 448.0 448.0 448.0 448.0 448.0 448.0 448.0 448.0 
Int. Combustion 45.0 45.0 45.0 45.0 45.0 45.0 45.0 30.0 


Nuclear 
Hydro/Pumped Storage 9433;0: 9878.0: 11178:0 11978308 T1780) 111s Agee 2125S 


Total Installed Capacity 11209.0°. 11182.0.- 12982.0 12982:0". 12982.0° = 12982:0%) 1301207 | 1437@:0 


Purchases 500.0 500.0 500.0 
Capacity Available 11209.0 11182.0 12982.0 12982.0 13482.0 13482.0 13512.0 14370.0 
Sales 7.0 7.0 7.0 2000.0 2000.0 2000.0 2000.0 307.0 
Domestic Peak Demand 7842.0 7766:0 7875.0 8224.0 8508.0°. 8706.0. 941910" 11082.0 
System Peak Demand 7849.0: “7773:0° 7882:0> 10224:0°* 10508:0\ 107060 5 1741910") 11389/0 
Remaining Capacity 3360.0:. _ 3409.0: 5100/0. 2758:0. 2974.0; 2776.0. 2093:02 2981.0 
(%) of System Peak 42.8 43.9 64.7 27.0 28.3 25.9 18.3 26.2 
Yukon 

(Megawatts) 
Fossil Fuelled Steam 
Coal 
Oil 
Gas 
Multi-fuelled 
Other 


Other Fossil Fuelled 
Comb. Turbines 


Int. Combustion 48.0 48.0 48.0 48.0 48.0 48.0 48.0 64.0 
Nuclear 
Hydro/Pumped Storage 58.0 78.0 78.0 78.0 78.0 78.0 78.0 78.0 


Total Installed Capacity 106.0 126.0 126.0 126.0 126.0 126.0 126.0 142.0 
Purchases 


Capacity Available 106.0 126.0 126.0 126.0 126.0 126.0 126.0 142.0 
Sales 

Domestic Peak Demand 85.0 85.0 81.0 85.0 88.0 90.0 97.0 113:0 
System Peak Demand 85.0 85.0 81.0 85.0 88.0 90.0 97.0 tao 
Remaining Capacity 21.0 41.0 45.0 41.0 38.0 36.0 29.0 29.0 
(%) of System Peak 24.7 48.2 55.6 48.2 43.2 40.0 29.9 26:7 


A-76 


2000 


47.0 
1039.0 


275.0 
448.0 
30.0 
14544.0 
16383.0 
16383.0 
307.0 
13171.0 
13478.0 


2905.0 
21.6 


i205 


97.0 
169.0 
169.0 
134.0 
134.0 


35.0 
26.1 


2005 


47.0 
1039.0 


275.0 

448.0 
30.0 

17071.0 


18910.0 


18910.0 


88.0 


116.0. 
204.0 
204.0 
154.0 
154.0 


50.0 
32.5 
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Table A5-4 (Cont'd) 


Type of Capacity 1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


Northwest Territories 


(Megawatts) 
Fossil Fuelled Steam 
Coal 
Oil 
Gas 
Multi-fuelled 
Other 
Other Fossil Fuelled 
Comb. Turbines 
Int. Combustion 147.0 147.0 154.0 154.0 154.0 154.0 154.0 154.0 161.0 168.0 
Nuclear 
Hydro/Pumped Storage 43.0 43.0 43.0 43.0 43.0 53.0 53.0 ae48) 53.0 88.0 
Total Installed Capacity 190.0 190.0 197.0 197.0 197.0 207.0 207.0 207.0 214.0 256.0 
Purchases 
Capacity Available 190.0 190.0 197.0 197.0 197.0 207.0 207.0 207.0 214.0 256.0 
Sales 
Domestic Peak Demand 96.0 96.0 111.0 115.0 119.0 12420 130.0 151.0 177.0 203.0 
System Peak Demand 96.0 96.0 111-0 115-0 119.0 121.0 130.0 151.0 W720 203.0 
Remaining Capacity 94.0 94.0 86.0 82.0 78.0 86.0 77.0 56.0 37.0 530 
(%) of System Peak 97.9 97.9 Tio Ae} 6505 (ahi 59.2 Sian 20.9 26.1 


™ This is a sum of non-coincident provincial system peak loads. 

(2) Remaining Capacity is expressed as a percent of domestic peak for Newfoundland and Labrador, rather thana percent of system peak. As the Remaining Capacity only 
becomes meaningful after the Island is interconnected with sources in Labrador, no percentage is shown for 1982 and 1983. Labrador is currently interconnected only 
with Quebec. 
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Table A5-5 


Energy Generation by Fuel Type — Canada and Provinces 


NEB Projection 


Type of Generation 


Coal Fired Steam 
—Bituminous 
—Sub-Bituminous 
—Lignite 


Oil Fired Steam 
—Light 
—Heavy 


Natural Gas Fired Steam 


Gas Turbines 
—Light Oil 
—Diesel Oil 
—Natural Gas 


Internal Combustion 
—Diesel Oil 

Nuclear 
Hydroelectric 

Other 


Total Energy Generation 
Total Domestic 
Consumption 


Interprovincial Transfers 


Exports (Net) 


Coal Fired Steam 
—Bituminous 
—Sub-Bituminous 
—Lignite 


Oil Fired Steam 
—Light 
—Heavy 


1982 


Olah 


2.0 
1145.0 


1983 


6.0 


1.6 


36.3 


4.0 
599.0 


1984 1985 1986 


Canada 
(Terawatt hours) 


13.6 WES) 12.6 
99.9 43.5 48.5 


9.0 9.2 8.4 
Saf, 7.0 4.8 
2.8 3.2 4.9 
8 ss) f 
ail "1 

ae a ihieal 
6 6 6 


53.4 55.4 60.1 


Newfoundland 
(Gigawatt hours) 


1515.0 1538.0 1147.0 
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1987 


60.8 


1622.0 


1990 


14.3 


45.6 


2697.0 


1995 


19.5 


ghee) 


37.6 


69.0 


2000 


229 


14.1 


33.7 


114.0 


2005 


24.4 


13.9 


24.0 


114.0 
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Table A5-5 (Cont'd) 


Type of Generation 


Natural Gas Fired Steam 


Gas Turbines 
—Light Oil 
—Diesel Oil 
—Natural Gas 


Internal Combustion 
—Diesel Oil 

Nuclear 
Hydroelectric 

Other 


Total Energy Generation 
Total Domestic 
Consumption 


Interprovincial Transfers 
(Net) 


Exports (Net) 


Coal Fired Steam 
—Bituminous 
—Sub-Bituminous 
—Lignite 


Oil Fired Steam 
—Light 
—Heavy 


Natural Gas Fired Steam 


Gas Turbines 
—Light Oil 
—Diese! Oil 
—Natural Gas 


Internal Combustion 
—Diesel Oil 

Nuclear 
Hydroelectric 

Other 


1982 


8.0 


90.0 


43096.0 


44341.0 


8563.0 


35778.0 


3133.0 


10.0 
2338.0 


1.0 


1025.0 
61.0 


1983 


4.0 


39516.0 


40123.0 


8884.0 


31239.0 


2330.0 


10.0 
1449.0 


1.0 


997.0 
103.0 


1984 


Newfoundland (Cont'd) 


76.0 


28.0 


43635.0 


45254.0 


9583.0 


35671.0 


4557.0 


757.0 


90.0 


1033.0 
103.0 


1985 


100.0 


28.0 


43822.0 


45488.0 


10053.0 


35435.0 


1986 


100.0 


28.0 


44508.0 


45783.0 


10466.0 


35317.0 


Nova Scotia 
(Gigawatt hours) 


4775.0 


1031.0 


90.0 


1033.0 
109.0 
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5495.0 


735.0 


90.0 


1033.0 
110.0 


1987 


100.0 


28.0 


44508.0 
40.0 


46298.0 


10995.0 


35303.0 


5677.0 


O70 


90.0 


1033.0 
112.0 


1990 


100.0 


28.0 


44508.0 
49.0 


47382.0 


12186.0 


35196.0 


571.5,0 


2086.0 


131.0 


90.0 


1033.0 
174.0 


1995 2000 2005 
100.0 100.0 100.0 
28.0 28.0 28.0 


55866.0 55866.0 55866.0 
67.0 1420 iid 2.0 


56130.0 56220.0 56220.0 
14979:0..218128.05:2072110 


41151.0 38092.0 35499.0 


9810.0 12456.0 14602.0 
FAO) TED (Gh) 
298.0 315.0 315.0 
1093;0.~ J0Sa0. 1033.0 
193.0 210.0 210.0 
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Table A5-5 (Cont'd) 


Type of Generation 


Total Energy Generation 
Total Domestic 
Consumption 


Interprovincial Transfers 
(Net) 


Exports (Net) 


Coal Fired Steam 
—Bituminous 
—Sub-Bituminous 
—Lignite 


Oil Fired Steam 
—Light 
—Heavy 


Natural Gas Fired Steam 


Gas Turbines 
—Light Oil 
—Diesel Oil 
—Natural Gas 


Internal Combustion 
—Diesel Oil 

Nuclear 
Hydroelectric 

Other 


Total Energy Generation 
Total Domestic 
Consumption 


Interprovincial Transfers 
(Net) 


Exports (Net) 


1982 


6568.0 


6651.0 


83.0 


33.0 


1.0 


1983 


4890.0 


5565.0 


675.0 


10.0 


1984 1985 1986 
Nova Scotia (Cont'd) 
6540.0 7038.0 7463.0 
7220.0 7618.0 7943.0 
680.0 580.0 480.0 


Prince Edward Island 
(Gigawatt hours) 


81.0 81.0 81.0 
LS0 15.0 15.0 
4.0 4.0 40 
100.0 100.0 100.0 
594.0 618.0 639.0 
—494.0 -518.0 -539.0 


81.0 


15.0 


4.0 


100.0 


655.0 


—555.0 


1990 


9229.0 


9359.0 


130.0 


15,0 


4.0 


100.0 


716.0 


—616.0 


1995 


11405.0 


11535.0 


130.0 


301.0 


45.0 


4.0 


365.0 


847.0 


—482.0 


2000 


14091.0 


14221.0 


130.0 


627.0 


35.0 


15.0 


4.0 


681.0 


1003.0 


—322.0 


2005 


16237.0 


16367.0 


130.0 


881.0 


15.0 


4.0 


900.0 


1250.0 


—350.0 


Table A5-5 (Cont'd) 


Type of Generation 


Coal Fired Steam 
—Bituminous 
—Sub-Bituminous 
—Lignite 


Oil Fired Steam 
—Light 
—Heavy 


Natural Gas Fired Steam 


Gas Turbines 
—Light Oil 
—Diesel Oil 
—Natural Gas 


Internal Combustion 
—Diesel Oil 

Nuclear 
Hydroelectric 

Other 


Total Energy Generation 
Total Domestic 
Consumption 


Interprovincial Transfers 
(Net) 


Exports (Net) 


Coal Fired Steam 
—Bituminous 
—Sub-Bituminous 
—Lignite 


Oil Fired Steam 
—Light 
—Heavy 


Natural Gas Fired Steam 


1982 1983 1984 1985 1986 

New Brunswick 

(Gigawatt hours) 
ZOO Oni 1904, 0g oily. 2160.0) tee 145.0 

20.0 
SOc 42510 6 2529 0" =8586:07 =2125.0 
11.0 11.0 10 
204.0. 4750:0. 4415.0 4415:0. 4415.0 
2043502, FOWL” Wer i0 te 2710.0: — eft .0 
27'5;0 294.0 294.0 297.0 299.0 
8435.0 11540.0 12143.0 13274.0 11772.0 
8433.0 8623.0 9769.0 10363.0 10777.0 
—2938.0 -2768.0 -2831.0 -2484.0 -4563.0 
ZOO Oe 2o600,.0 > 5205.0; 5395.0)" “5558.0 
Quebec 

(Gigawatt hours) 
24.0 tC 12.0 1.0 11.0 
12.0 12.0 
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1987 


2174.0 


3419.0 


4415.0 
Ape) 
373.0 
13169.0 
11419.0 


~4547.0 


6297.0 


1990 


5480.0 


4415.0 
2777.0 
376.0 
15978.0 
12541.0 


—2836.0 


6273.0 


1995 


6125.0 


13245.0 
2647.0 
382.0 
23084.0 
15796.0 


—1730.0 


9018.0 
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2000 


6358.0 


648.0 


801.0 


11.0 


13245.0 
2647.0 
388.0 


2005 


5392.0 


224.0 


661.0 


99.0 


17660.0 


2647.0 
388.0 


24098.0 27071.0 


18937.0 21484.0 


—1390.0 


6551.0 


—458.0 


6045.0 
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Table A5-5 (Cont'd) 


Type of Generation 1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 
Quebec (Cont’d) 


Gas Turbines 

—Light Oil 204.0 204.0 204.0 204.0 204.0 F30.08 2:0 Ea eee 
—Diesel Oil 

—Natural Gas 


Internal Combustion 


—Diesel Oil 203.0 222.0) 73.0 74.0 76.0 76.0 76.0 90.0 108.0 123.0 
Nuclear 4464.0 44640 44640 44640 44640 44640 44640 4464.0 
Hydroelectric 99810.0 110322.0 117679.0 123803.0 131704.0 136603.0 136603.0 151683.0 174316.0 193296.0 
Other 51.0 51.0 51.0 57.0 61.0 61.0 61.0 61.0 61.0 


Total Energy Generation 100037.0 110607.0 122483.0 128619.0 136522.0 141426.0 141443.0 157063.0 180156.0 199151.0 - 
Total Domestic 
Consumption 117826.0 122338.0 129438.0 135401.0 139518.0 144973.0 159243.0 184221.0 210223.0 233895.0 


Interprovincial Transfers —26325.0 —-21958.0 —25167.0 —25283.0 —23165.0 -24403.0 —28544.0 —36988.0 —35432.0 -34744.0 
(Net) 


Exports (Net) 8536.0 10277.0 18212.0 18501.0 20169.0 20856.0 10744.0 9840.0 5365.0 
Ontario 
(Gigawatt hours) 


Coal Fired Steam 
—Bituminous 1394.0 22840 6904.0 5896.0 4916.0 3952.0 3089.0 3245.0 3487.0 34870 


—Sub-Bituminous 33414.0 32910.0 30851.0 17861.0 18847.0 19813.0 15179.0 14877.0 12987.0 15505.0 | 
—Lignite 1600.0 911.0 1600.0 1400.0 1200.0 1000.0 1000.0 1000.0 1000.0 1000.0 
Oil Fired Steam 
—Light 153.0 170.0 

—Heavy 345.0 529.0 35420 381.0 272.0 296.0 305.0 319.0 340.0 340.0 


Natural Gas Fired Steam 452.0. 1186.0 1350.0 1350.0 ©1850:0° “1350.0 9 4350:0>) 4350.0" 1650.08 4o5000 


Gas Turbines 


EE 


Total Energy Generation 113181.0 117989.0 119809.0 124923.0 128354.0 133499.0 145187.0 158488.0 181065.0 195649.0 — 


ot 


—Light Oil 14.0 15:0 238.0 238.0 2h 2110 257.0 Zbi 0 271.0 SET 

—Diesel Oil 

—Natural Gas 1032.0 

Internal Combustion 

—Diesel Oil 4.0 4.0 2.0 2.0 20 2.0 2.0 2.0 2.0 20.9 

Nuclear 35899.0 394720 403940 59666.0 63282.0 68580.0 85624.0 96745.0 117974.0 129821.0 — 

Hydroelectric 38751.0 40360.0 37968.0 37968.0 37968.0 37968.0 37968.0 40114.0 42865.0 43084.0 

Other 12e0 148.0 148.0 161.0 240.0 261.0 393.0 559.0 783.0 783.0 | 
; 


Total Domestic 
Consumption 109074.0 112428.0 114807.0 119096.0 122027.0 125422.0 136640.0 154143.0 173597.0 191025.0 


——— ee eae ee 
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Table A5-5 (Cont’d) 


Type of Generation 1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 
Ontario (Cont'd) 


Interprovincial Transfers -6542.0 -6277.0 -6947.0 -6946.0 -6946.0 -5696.0 -3446.0 -2446.0 14540 4540 
(Net) 


Exports (Net) 10649.0 11838.0 11949.0 12773.0 13273.0 13773.0 11993.0 6791.0 8922.0 5078.0 


Manitoba 
(Gigawatt hours) 


Coal Fired Steam 

—Bituminous 

—Sub-Bituminous 

—Lignite 178.0 67.0 


Oil Fired Steam 
—Light 
—Heavy 30.0 510 Sune 38.0 38.0 26.0 26.0 26.0 26.0 26.0 


Natural Gas Fired Steam 8.0 21.0 0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 
Gas Turbines 

—Light Oil 12.0 70 

—Diesel Oil 

—Natural Gas 


Internal Combustion 


—Diesel Oil 52.0 52.0 16.0 16.0 16.0 16.0 16.0 16.0 2220 22.0 
Nuclear 

Hydroelectric 20495.0 21892.0 20630.0 20630.0 20630.0 20630.0 20630.0 27100.0 27100.0 27100.0 
Other 26.0 14.0 14.0 14.0 14.0 26.0 26.0 26.0 26.0 26.0 


Total Energy Generation 20801.0 22110.0 20718.0 20718.0 207180 20718.0 20718.0 27188.0 27194.0 27194.0 
Total Domestic 
Consumption 14376.0 14775.0 15083.0 15455.0 15805.0 16154.0 17158.0 19186.0 20310.0 21242.0 


Interprovincial Transfers 1038.0 1342.0 850.0 850.0 850.0 850.0 850.0 850.0 850.0 850.0 
(Net) 


Exports (Net) 5867 Um O90 Min 4785.0 4413.00, 406380- 37140: 2710.0.» 7152.0) 6034.0... 5102.0 
Saskatchewan 
(Gigawatt hours) 


Coal Fired Steam 


—Bituminous 
—Sub-Bituminous 48.0 50.0 650.0 650.0 600.0 600.0 500.0 350.0 200.0 50.0 
—Lignite 6610.0 7249.0 7401.0 78490 7192.0 7552.0 8743.0 10884.0 13115.0 12868.0 
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Table A5-5 (Cont'd) 


Type of Generation 


Oil Fired Steam 
—Light 
—Heavy 


Natural Gas Fired Steam 


Gas Turbines 
—Light Oil 
—Diesel Oil 
—Natural Gas 


Internal Combustion 

—Diesel Oil 

Nuclear 

Hydroelectric 

Other 

Total Energy Generation 

Total Domestic 
Consumption 


Interprovincial Transfers 
(Net) 


Exports (Net) 


Coal Fired Steam 
—Bituminous 
—Sub-Bituminous 
—Lignite 


Oil Fired Steam 
—Light 
—Heavy 


Natural Gas Fired Steam 


Gas Turbines 
—Light Oil 
—Diesel Oil 
—Natural Gas 


Internal Combustion 
—Diesel Oil 

Nuclear 
Hydroelectric 

Other 


1982 


20.0 
a0 


222.0 


14.0 
2360.0 
115.0 
9452.0 
9842.0 


—450.0 


60.0 


497.0 
19901.0 


5.0 
58.0 


3026.0 


1432.0 


64.0 


1590.0 
520.0 


1983 


14.0 


158.0 


36.0 


29.0 
2264.0 
146.0 
9946.0 
10352.0 


—487.0 


81.0 


927.0 
20264.0 


16.0 
19:0 


4150.0 


1595.0 


67.0 


1480.0 
639.0 


1984 


1985 


1986 


Saskatchewan (Cont'd) 


220 


163.0 


21:0 
2762.0 
146.0 
LATS SO 
11629.0 


—474.0 


24396.0 


2.0 


170.0 


21.0 
2762.0 
169.0 
11633.0 
12107.0 


—474.0 


Alberta 


163.0 


21.0 
3832.0 
177.0 
JPRS CAG) 
12471.0 


-474.0 


(Gigawatt hours) 


24982.0 


27.0 


1441.0 


1072.0 


36.0 


1636.0 
652.0 


A-84 


29006.0 


27.0 


3099.0 


1072.0 


36.0 


1636.0 
664.0 


1987 


12.0 


182.0 


21.0 
3832.0 
185.0 
12384.0 
12858.0 


—474.0 


31195.0 


27.0 


2451.0 


1072.0 


36.0 


1636.0 
677.0 


1990 1995 2000 2005 


12.0 i2a0) 12.0 12.0 


210.0 278.0 318.0 321.0 


(aA) 21.0 21.0 21.0 
3832.0 3837.0 3837.0 6167.0 
196.0 229.0 282.0 282.0 
13514.0- 15611.0° 177850 =e veq7G 
13988.0 16085.0 18259.0 20195.0 


A740. =A740. =A7TA Omar 


36179.0 36175.0 37100.0 46071.0 


10.0 10.0 10.0 10.0 


2001:0" 1789.0 ~ 1186.0" 10320 


1072-0" "= 1072.0" = 810720) tar g 


36.0 36.0 36.0 36.0 


1636.0 5386.0 14386.0 14386.0 
723.0 757.0 840.0 840.0 
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Table A5-5 (Cont'd) 


Type of Generation 


Total Energy Generation 
Total Domestic 
Consumption 


Interprovincial Transfers 
(Net) 


Exports (Net) 


Coal Fired Steam 
—Bituminous 
—Sub-Bituminous 
—Lignite 


Oil Fired Steam 
—Light 
—Heavy 


Natural Gas Fired Steam 


Gas Turbines 
—Light Oil 
—Diesel Oil 
—Natural Gas 


Internal Combustion 
—Diesel Oil 

Nuclear 
Hydroelectric 

Other 


Total Energy Generation 
Total Domestic 
Consumption 


Interprovincial Transfers 
(Net) 


Exports (Net) 


1982 


27093.0 


27352.0 


—259.0 


130.0 
513.0 


234.0 


256.0 


47100.0 
1103.0 


49336.0 


44894.0 


259.0 


4183.0 


1983 


28757.0 


28899.0 


—142.0 


340.0 


516.0 


246.0 


47436.0 
TO 


49315.0 


46600.0 


142.0 


2573.0 


—100.0 


1984 1985 1986 


Alberta (Cont'd) 


28720.0 29846.0 35540.0 


28820.0 29946.0 31340.0 


—100.0 -—100.0 
4300.0 


British Columbia 
(Gigawatt hours) 


340.0 308.0 320.0 
338.0 252.0 262.0 
196.0 196.0 196.0 
124.0 124.0 124.0 
58287.0 61204.0 61154.0 
777.0 838.0 873.0 
60062.0 62922.0 62929.0 
46559.0 48526.0 50128.0 
100.0 100.0 100.0 
13403.0 14296.0 12701.0 
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1987 


37094.0 


32594.0 


—100.0 


4600.0 


335.0 


274.0 


196.0 


124.0 


61154.0 
913.0 


62996.0 


51301.0 


100.0 


11595.0 


1990 1995 2000 2005 
41657.0 45225.0 54630.0 63447.0 
36457.0 43225.0 51130.0 59147.0 

~100.0  -100.0 -100.0 -100.0 
5300.0 2100.0 3600.0 4400.0 

341.0 195.0 227.0 227.0 

341.0 545.0 591.0 9911.0 

196.0 196.0 196.0 196.0 

124.0 94.0 94.0 94.0 
61964.0 66072.0 78423.0 89301.0 

O22 Os 1 T3008) 27400 e- 12740 
63988.0 68232.0 80805.0 91683.0 
55318.0 64852.0 76674.0 88203.0 

100.0 100.0 100.0 100.0 

8570.0 3280.0 4031.0 3380.0 
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Table A5-5 (Cont'd) 


Type of Generation 


Coal Fired Steam 
—Bituminous 
—Sub-Bituminous 
—Lignite 


Oil Fired Steam 
—Light 
—Heavy 


Natural Gas Fired Steam 


Gas Turbines 
—Light Oil 
—Diesel Oil 
—Natural Gas 


Internal Combustion 
—Diesel Oil 

Nuclear 
Hydroelectric 

Other 


Total Energy Generation 
Total Domestic 
Consumption 


Interprovincial Transfers 
(Net) 


Exports (Net) 


Coal Fired Steam 
—Bituminous 
—Sub-Bituminous 
—Lignite 


Oil Fired Steam 
—Light 
—Heavy 


Natural Gas Fired Steam 


1982 1983 1984 1985 1986 


Yukon 
(Gigawatt hours) 


(2a) 22.0 39.0 57.0 72.0 


2/20 221.0 288.0 388.0 388.0 


344.0 243.0 327.0 395.0 460.0 


344.0 243.0 327.0 395.0 460.0 


Northwest Territories 
(Gigawatt hours) 


A-86 


1987 


83.0 


388.0 


471.0 


471.0 


1990 


120.0 


388.0 


508.0 


508.0 


1995 


208.0 


388.0 


596.0 


596.0 


2000 


166.0 


538.0 


704.0 


704.0 


2005 


122.0 


688.0 


810.0 


810.0 
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Table A5-5 (Cont'd) 


Type of Generation 1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


Northwest Territories (Cont'd) 


Gas Turbines 
—Light Oil 
—Diesel Oil 
—Natural Gas 


Internal Combustion 


—Diesel Oil 222.0 215.0 256.0 279.0 298.0 SAL 296.0 402.0 536.0 561.0 
Nuclear 

Hydroelectric ioe, 279.0 265.0 265.0 265.0 265.0 S250 325.0 325.0 429.0 
Other 


Total Energy Generation 497.0 494.0 521.0 544.0 563.0 576.0 621.0 VEG 861.0 990.0 
Total Domestic 
Consumption 497.0 494.0 52100 544.0 563.0 576.0 621.0 Ter 861.0 990.0 


Interprovincial Transfers 
(Net) 


Exports (Net) 


Table A5-6 
Demand for Fuel Sources for Generation of Electricity - Canada 
NEB Projection 


(Petajoules) 


1982 1983 1984 1985 1986 1987 1990 1295 2000 2005 


Coal 
— Bituminous 394.6 391.8 450.4 321.0 329.3 B3'122 6277.2 393.8 420.0 462.0 
— Sub-Bituminous 218.7 247.4 276.2 282.6 326. 1 350. 1 AOS 401.3 409.7 506.0 
— Lignite 107.0 104.5 Tal Tes} TEV! 110.7 Warsi le) 129.8 159.1 189.4 186.1 
— Total Coal U2OS 743.7 844.4 725.4 766.1 794.9 860.3 954.2 1019.1 Waker 
Oil 
— Light 4.9 2 13.9 14.3 14.9 14.9 14.9 217 28.6 29.8 
— Heavy Si<7 42.0 67.2 82.0 S/S 80.5 89.0 6.5 ints 6.3 
— Diesel We" 10.8 Ls 8.2 8.6 8.9 9.2 simi) oO 12.9 
— Total Oil 105.3 55.1 88.6 104.5 81.2 104.3 11341 39.8 Sant 49.0 
Natural Gas 61.8 64.3 27.9 33.9 SN}; 5) 46.1 42.2 41.4 Cre) Syd 
Uranuim 381.4 466.6 519.8 (252 761:3 817.2 997.07" 4207.6. A4381-5> 1603.0 
Hydroelectric 2716.1 26280) 800278  SI25.5- 82274 3279.1 3288.3 3741.1 4235.9 4580.4 
Other 24.0 22.8 22.8 24.1 PASS PU PES) Bilis Slow 40.7 40.7 


Total Energy Generation 4008.9 4180.5 4531.3 47366 4915.0 5069.1 5332.2 60193 6814.8 7459.9 


Appendix 5 z 


Table AS-7 
(Net) Electricity Exports 
NEB Projection 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


(Gigawatt hours) 
Province or Territory 


New Brunswick 2940 5685 5205 5395 5558 6297 623 8888 6421 6045 
Quebec 8536 10227 18212 18501 20169 20856 10744 9840 5365 

Ontario 10649 11838 11949 120s 13273 lars 11993 6791 8922 5078 
Manitoba 5387 5993 4785 4413 4063 ari PL ONG WIE ofa 6034 5102 
Saskatchewan 60 81 

Alberta 4300 4600 5300 2100 3600 4400 
British Columbia 4183 Pee 13403 14296 12801 11595 8570 3280 4031 3380 
Canada 31755 36397 53554 55378 60164 60835 45590 38051 34373 24005 


(Petajoules)"” 
Province or Territory 


New Brunswick 30% 56.0" 61.8 57.4 59.1 67.0 66.7 94.6 68.3 62.9 

Quebec 84.8 101.4 192.1 195.2 213.0 220.0 ita 103.8 56.5 

Ontario 95.7 107.1 12.6 1212 252 129.9 a a 64.7 85.9 49.8 
Manitoba 56.8 64.6 50.5 46.6 42.9 39.2 28.6 79.7 6a, 53.9 
Saskatchewan 5 8 

Alberta 47.2 50.4 58.0 23.0 39:5 48.2 

British Columbia 44.0 eee 4S 147.5 Stes 118.9 87.1 Steal 39.0 30/09 
Canada 312.1 Sora 558.5 567.9 619.1 625.4 466.8 396.9 352.9 250.4 


) Converted from gigawatt hours using plant specific factors for fossil fuels and 10.5 megajoules per kilowatt hour for hydro and nuclear. 


Table A5-8 
Electricity Exports by Fuel Type 
NEB Projection 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


(Gigawatt hours) 


Type of Fuel 

Hydro 17500:0 18425.0 .37816.0 37702.0) 37525:0 36655.0° 22516:0 )"20764.0) 154300" cates 
Coal 13742.0 15979.0 12408.0 14346.0 19409.0 21348.0 20112.0 10409.0 12956.0 9250.0 
Nuclear 1493.0 2830.0 283050 2830.0 283010 .2962:0 (6878.0- “59870761430 
Oil 5130 500.0 500.0 500.0 400.0 S 
Total 31755.0 36397.0 53554.0 55378.0 60164.0 60835.0 45590.0 38051.0 34373.0 24005.0 | 
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Table A6-1 

Historical Data 

Established Reserves and Cumulative Production 
of Marketable Natural Gas From Conventional 
Producing Areas 


(Exajoules) 


Initial Remaining 

Established Cumulative Established 

Year Reserves Production Reserves 
1960 38.43 4.94 33.49 
1961 42.46 5.80 36.66 
1962 45.57. 6.83 38.74 
1963 48.33 7.93 40.40 
1964 50.00 9.15 40.85 
1965 58.49 7.94 50.55 
1966 59.84 9.19 50.65 
1967 64.80 10.61 54.19 
1968 67.85 12.03 58.02 
1969 74.77 13.93 60.84 
1970 AEAO 15:73 Chor 
1971 82.86 18.25 64.61 
1972 83.20 20.77 62.43 
1973 87.42 23.48 63.94 
1974 89.20 One 63.03 
1975 91.07 28.88 62.19 
1976 96.29 C42 64.87 
1977 102.70 34.25 68.45 
1978 110.94 36.89 74.05 
1979 115.94 40.00 75.94 
1980 119.16 AQT 7 76.39 
1981 126.52 45.74 80.78 
1982 129.97 48.52 81.45 
1983”) 132.27 51.32 80.95 


Source CPA Data — 1960-1964 (probable reserves category) 
NEB Data — 1965-1982 (NEB data non-existent prior to 1965) 


Estimate 
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Table A6-2 

Natural Gas Reserves Additions Per Unit of 
Exploratory Drilling 

And Initial Established Reserves 
Conventional Producing Areas 


Historical Projection 

Initial Initial 

Year Exajoules per Established Year Exajoules per Established 

Million Metres Reserves Million Metres Reserves 

1960-61 S10 38.4 1983 1.06 13233 

1962-63 3.02 45.6 1984 1041 134.2 

1964-65 Oo] 50.0 1985 0.99 136.5 

1966-67 2.19 59.8 1986 0.96 138.8 

1968-69 213 67.9 1987 0.95 141.2 

1970-71 2.43 RT| 1990 0.86 148.1 
1972-73 1.29 83.2 

1974-75 ‘lee KS} 89.2 1995 0.64 157.0 
1976-77 2.50 96.3 

1978-79 1.90 110.9 2000 0.51 162.1 
1980-81 VWeee: 119.2 

1982-83 vat 130.0 2005 0.37 164.1 
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Table A6-3 
Exploratory Drilling Activity 
Historical Data and NEB Projection 


(Million Metres) 


Historical Projection 

Year Total Year Total 
1960 1.19 1983 2.15 
1961 1.28 1984 2.45 
1962 1.24 1985 2.68 
1963 1.63 1986 2.87 
1964 1.85 1987 ong 
1965 2.08 

1990 S53 
1966 2.05 
1967 1.91 1995 Sal 
1968 eG 
1969 2.21 2000 2.14 
1970 1.82 

2005 1.38 
1971 1.76 
1972 2.05 
1973 225 
1974 1.87 
1975 1.66 
1976 2.28 
1977 2.78 
1978 3.56 
1979 4.11 
1980 52h 
1981 4.25 
1982 SH 
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Table A6-4 
Exploratory Drilling Activity By Province 
NEB Projection 


(Million Metres) 


1983 1984 1985 1986 1987 1990 1995 2000 2005 
Alberta 1:65 1.93 2h 2co 2.61 3.09 2.67 iso. HS. 
British Columbia 0.08 0.10 0.15 0.18 0.22 0.26 0.26 0.14 0.10 
Saskatchewan 0.38 0.38 0.38 0.37 0:25 0.17 One, 0.08 0.08 
Manitoba 0.04 0.04 0.04 0.03 0.02 0.01 0.01 0.01 0.01 
Total 2.15 2.45 2.68 280 3.10 3.53 3.11 2.14 1.38 
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Table A6-5 


Marketable Natural Gas Reserves Additions 


Historical Data and NEB Projection 


(Exajoules) 


Historical 

3 Year 

Annual Rolling 

Year Additions Average 
1960 5.00 3.72 
1961 2.00 Sat 
1962 4.30 3.03 
1963 2.80 3.97 
1964 4.80 4.13 
1965 4.80 3.65 
1966 1.34 3.70 
1967 4.96 3,12 
1968 3.04 4.98 
1969 6.92 4.10 
1970 2.34 5.01 
1971 5.76 2.81 
1972 » 0.34 3.44 
1973 4.22 Zan 
1974 1.78 2.62 
1975 1.87 2.96 
1976 O22 4.50 
1977 6.41 6.62 
1978 8.23 6.55 
1979 5.00 5.49 
1980 22 5.20 
1981 7.36 4.68 
1982 3.45 4.36 


Table A6-6 


Marketable Natural Gas Reserves Additions 


From Appreciation and New Discoveries 
Conventional Areas 
NEB Projection 


(Petajoules) 


1983 1984 1985 1986 


2280 2480 2650 2750 


1987 


2940 
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Year 
1983 
1984 
1985 
1986 
1987 
1990 
1995 
2000 


2005 


2000 


1090 


Projection 


Annual 
Additions 


2.28 
2.48 
2.65 
Pid fS) 
2.94 


3.05 


Total 


2005 (1983-2005) 


510 45460 
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Table A6-7 

Marketable Natural Gas Reserves Additions 
Conventional Areas 

Comparison of Submittors’ Views 


(Petajoules) 


Amoco Amoco Husky/ 

Base Expanded CPA Dome Imperial NOVA 

1983 3993 5972 3718 3201 3740 3830 
1984 3993 5972 3682 2997 3780 3420 
1985 3954 5933 3682 3464 3/50 3080 
1986 STA 5700 3644 3650 3860 2766 
1987 3488 5467 6372 3865 3900 2556 
1988 3294 5273 3139 4157 3890 2382 
1989 3100 5079 3139 4196 4030 2292 
1990 2402 4381 2906 4050 4140 2252 
1991 2247 4226 2364 3850 3940 2288 
1992 2053 3876 2053 3734 2720 2348 
1993 2053 3876 2053 3564 2570 2398 
1994 1859 Slereti 1859 3447 2390 2435 
1995 1859 Soer 1859 B20 2210 2445 

37470 
1996 1665 S217 3161 2000 2445 
1997 1665 3217 2885 1780 2471 
1998 1471 2945 2S 1590 2461 
1999 1471 2945 2705 1410 2467 
2000 L277 2674 2686 1250 2487 
45565") 77807°) 52950) 

2001 2686 2487 
2002 2623 2483 
2003 2623 2483 
2004 2596 2483 
2005 2596 2479 
Total 74728 59238 


" Alberta & British Columbia only. 
(2) Mid-forecast total 
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Petro- 
Canada 


2625 
2200 
2825 


3150 
3460 
3770 
4330 
4155 


3880 
3680 
3430 
3170 
2870 


2685 
2433 
2300 
2075 
1968 


1786 
1606 
1543 
1392 
1355 


62688 


Shell 


2298 
2475 
2509 


2488 
2377 
2245 
Zia 
2071 


2093 
2039 
76 
1881 
1766 


1664 
1681 
1oO2 
1471 
1332 


36135) 


TCPL") 


1720 
1750 
2200 


2690 
3130 
3530 
3410 
3290 


3200 
3110 
2720 
2410 
2110 


1870 
1660 
1470 
1310 
ZO 


1040 
930 
830 
750 
670 


46970 


NEB 


2280 
2480 
2650 


2750 
2940 
3200 
3190 
3050 


2880 
2690 
2500 
2250 
1990 


1800 
1610 
1430 
1240 
1090 


920 
790 
640 
580 
510 


45460 
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Table A6-8 


. Deliverability from Established Reserves 
Comparison of Submittors’ Views 


5 

_(Petajoules Per Year) 

1983 1984 1985 1986 1987 1990 1995 2000 2005 

~Amoco 4872 5210 5198 5026 4984 4219 2747 1615 949 
CPA 4701 4771 4786 4617 4573 3823 2549 as ae 
Dome 5112 5382 5651 5704 5564 4839 3274 2113 1259 
Gulf 4349 4389 4349 4270 4149 3671 2753 1756 

Imperial 4733 4620 4562 4448 4351 3725 2503 1431 = 

NOVA 5168 5126 5023 4858 4648 4360 2991 1794 1162 

‘ Petro-Canada 5111 4977 4929 4763 4610 3895 2543 1603 979 
Shell rus 5198 5082 4971 4823 3781 2136 1233 ss. 

BTCPI. _ 4897 5106 4917 4784 4623 3884 2519 1530 972 
Texaco") 5040 5198 5082 4971 4823 3781 2136 1233 = 
NEB 5022 5050 5060 4906 4781 4116 2651 1442 859 

0 Adopted NEB '82 Omnibus. 

f 

¥ 

be, 

Pp 

Table A6-9 


Deliverability from Conventional Producing Areas 
Established Reserves and Reserves Additions 
Comparison of Submittors’ Views — 


(Petajoutes Per Year) 


3 


. 

= 1983 1984 1985 1986 1987 1990 1995 2000 2005 
-Amoco-Base 4985 5422 5509 5436 5621 5450 4517 Cher 2754 
pices: Expanded 4985 5422 5509 5550 5862 6060 5720 4943 4272 
CPA : 4701 4856 4956 4871 4913 4757 4205 —_ a 
Dome — 5112 5400 5714 5856 5859 S732 5218 4650 3949 
Gulf ' 4349 4389 4389 4349 4309 4149 3950 3750 — 
Imperial 4965 5015 5097 5183 5305 5399 4983 3918 — 
NOVA 5169 5128 5026 4866 4670 4567 3890 3309 3103 
‘Petro-Canada S125 5020 5030 4956 4919 4662 4209 3809 3237 


Shell" = 5422 5383 5358 5280 4482 3188 2558 = 
TCPL 4919 5162 5026 4972 4911 4582 3939 3260 2606 
Texaco”) 5102 5338 5347 5387 5399 4827 3698 2905 = 
EB 5034 5994 5161 5100 5091 4844 4054 3122 2422 


7 Adopted NEB ’82 Omnibus for Established Reserves Portion. 
*) Adopted NEB '82 Omnibus. 
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Table A6-10 


Deliverability from Frontier Regions 


Comparison of Submittors’ Views 


(Petajoules Per Year) 


1989 
Dome 150 
Gulf 150 
Imperial — 
Mobil” 90 
NOVA — 
Petro-Canada? 114 
Shell 485 
NEB — 


“ Venture only, commencing mid-1988. 
(2) Commencing 1988 at 44 Pu. 
3) Total East Coast commencing 1987. 


1993 


150 
150 
149 
140 
150 
146 
485 


1994 


150 
150 
149 
140 
150 
146 
485 
140 


1995 


390 
150 
298 
140 
250 
239 
485 
460 
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Table A6-11 
Deliverability From Conventional Areas 
NEB Projection 


. (Petajoules Per Year) 


British Columbia Supply Alberta Supply Sask, Ont + Terr Supply Total Conventional Supply 
Year Contr. Uncom. Res. Total Contr. Uncom. Res. Total Contr. Uncom. Res. Total Contr. Uncom. Res. Total 
Res. Res. Addns. Res. Res. Addns. Res. Res. Addns. Res. Res. Addns. 
1983 466 33 1 500 4378 54 11 4443 85 Vl ) 92 4928 94 12 50384 
1984 467 43 3 512 4329 107 39 4475 90 15 2 107 4886 164 44 5094 
1985 461 56 7 524 4268 160 91 4519 92 22 4 118 4822 238 O2g Son 
1986 436 94 14 544 3992 264 173 4429 91 29 ih 127 4519 387 194 5100 
1987 425 107 25 556 3756 368 276 4400 89 36 10 136 4270 511 311 5091 
1988 417 Hs) 38 569 3449 520 389 4358 86 40 14 140 3952 674 441 5067 
1989 412 120 53 585 2990 668 509 4167 82 39 18 139 3484 826 581 4891 
1990 389 124 71 584 2673 814 Sei) ee 79 Ci 21 N37 3141 974 728 4844 
1991 355 125 89 569 2417 901 766 4084 1 34 24 132 2845 1060 879 4784 
1992 314 128 106 548 2121 929 894 3943 65 30 27 122 2499 1088 1027 4613 
1993 285 Si) * W28} 538 1820 937.) 1014 2° 37,70 BS) 26 29 110 2160 1093 1166 4418 
1994 253 128 139 520 1556 O23 122) 3600 51 23 31 105 SOOM aLOVSN ee oe 4225 
1995 227 124 154 505 1358 880 1216 3449 48 20 32 100 16272 nl024 5 1408" 4054 
1996 194 123 167 484 1147 83255129045 S273 45 17 34 95 1385 972 1496 3852 
1997 170 120 179 468 952 782 «1356 3090 42 14 35 91 1164 916 1569 3649 
1998 149 118 188 455 AA 729 1400 2899 39 ali 36 86 959 857 1624 3441 
1999 121 115 195 432 656 674 1428 2758 34 9 Se 80 812 Ac} suo) oN CYA AO) 
2000 106 110 200 416 567 625 1442 2634 EM 7 Si WE 701 (All Se 16SOtee cilee 
2001 91 102 203 395 487 Ou AAS 250, 26 5 37 69 604 684 1683 2971 
2002 81 92 202 SIA, 423 SOOM NAGZIE ZS 24 4 37 65 528 Cee al Ss 
2003 72 83 200 354 Kioy4 497 1410 2264 23 3 35 62 451 583 1646 2680 
2004 66 1ke} 196 335 316 ANGKS} - keyAs)  Bhlisys} 22 3 34 58 403 5SGsy G09N 3255) 
2005 61 64 191 316 279 432° 1340) 2051 21 Z 32 55 361 498 1563 2422 


Total 6017 2322) «=—2746 11085 45054 13670 21061 79785 1290 433 574 2297 52361 16425 24380 93167 


Figures may not add due to rounding. 
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Tene ee eee ss 
Table A6-13 


Connection Rates for Gas Reserves 
NEB Projection 


(Percent): 
Uncommitted Uncommitted 
Year After Alberta Saskatchewan Reserves 
Addition Reserves Reserves Additions 
0 5 15 10 
1 5 15 15 
2 5 13 20 
3 10 15 25 
4 10 1S 15 
5 15 10 5 
6 Is S) 2 
7 15 3 2 
8 10 3 2 
) 5 2 1 
10 3 1 1 
11 2 1 1 
12 1 
13 1 
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Table A6-15 
Short Term Natural Gas Exports 
Comparison of Submittors’ Views 


(Billions of Cubic Metres) 


Companies 1983 1984 1985 1986 1987 1988 1989 1990 
Shell 23.0 24.6 tee. 29.4 305 32.0 30.6 30.8 
Husky/NOVA 20.4 PV 21.2 22.8 24.2 — ae 29.5 
APMC 20.8 22,1 25.0 28.2 35.6 a — 42.8 
Dome — Low 21.4 24.2 26.9 29.5 o2:2 = = 43.0 
— High 2425 26.9 32.2 37.6 45.7 — = 59.1 

Gulf 19.0 19.1 22.6 aie 39.6 wes = a2 
Amoco 22ul 22,1 28.3 31.2 34.0 39.7 45.3 SiO 
EUG 219 BZ 28, 28.2 37.6 43.6 45.7 45.7 45.7 
NEB-Forecast 20.2 20.7 25.7 29.9 40.2 44.0 49.0 48.5 
+Authorized 47.1 49.3 58.1 59.0 59.7 59.2 5B 53.9 
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Table A6-16 
Natural Gas Exports — History and NEB Projection 


(Billions of Cubic Metres) 


Historical Projection 
Year Authorized Actuals”) Year Authorized Exports 
1960/61 — 4.8 1983/84 49.3 20:7 
1961/62 — 9.7 1984/85 Soul 25.1 
1962/63 — 10.2 
1963/64 — tat cl 1985/86 59.0 29.9 
1964/65 — 1id-5 1986/87 59.9 40.2 
1987/88 59.2 44.0 
1965/66 — 2.2 1988/89 58.7 49.0 
1966/67 — 14.5 1989/90 53:9 48.5 
1967/68 — 1 | 
1968/69 — 19.3 1990/91 42.0 38.0 
1969/70 — 22.1 1991/92 30.5 27.9 
1992/93 19.8 18.3 
1970/71 24.9 25.8 1993/94 15.0 13.9 
1971/72 30.4 28.4 1994/95 1hG US} 9.7 
1972I73 29.6 29.2 
1973/74 29.5 On 1995/96 6.7 6.4 
1974/75 29.0 CARY) 1996/97 4.5 4.5 
1997/98 4.4 4.4 
1975/76 29.0 Ziel 1998/99 4.4 4.4 
1976/77 30.2 28.0 1999/00 4.4 4.4 
1977/78 29.0 Payee 
1978/79 29.3 21.0 2000/01 1.8 1.8 
1979/80 30.8 23.4 2001/02 — — 
2002/03 — — 
1980/81 40.6 22.0 2003/04 — —- 
1981/82 46.6 21.9 2004/05 — — 
1982/83 47.1 20.2 


“) 4960-1983 Actual 
1984 — 2005 Forecast 
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Table A6-17 ; 
_ Historical Data — Primary Demand for Natural Gas — Canada 


(Petajoules) 
1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 


Residential N/A N/A 150.9 161.6 IS Ouse 20 aby nN POB Di = 215.2 227A 244.1 200. | 


~ Commercial N/A N/A 15.0 78.8 94.1 lel 1S 126.2 140.0 159.1 OTT 20333 
- Petrochemical N/A N/A 320g OG. 1 40.4 44.4 92.5 56.1 60.0 107 86.9 
_ Other Industrial N/A Ni lees leceuent 66,0 tml 06.0. €a1C8.2 ye2t3.8 9) 247.3! 1272.7, 309.6. . .338:9 


Transportation N/A N/A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
_ Total End Use N/A N/A 411.2 444.0 499.1 940,09). EG00.5" s6026) -719:0 816.1 879.2 


~ Own Use N/A N/A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 84e7 
— Electricity Generation N/A N/A 46.2 50.6 47.7 64.7 69.5 T2.6 O5,3 64.2 99.0 
_ Steam Production N/A N/A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
~ Other Conversions N/A N/A 0.0 0.0 1.0 3.0 5.0 4.0 5.0 5.0 5.0 


~ Total Primary N/A N/A 457.4 4946 547.8 613.1 675.0 729.3 809.3 885.3 10649 


Residential 262-0 eeeI0:0) oe OG Gn 09.07 pwistoO 1°329.9 | 331.0 2408.0 415.5 . 426.8 430.7 
~ Commercial Zola COO men coU.e: woe MS0Ts/ S309 1352.7 8445 6353'3* 333.1 356.0 
_ Petrochemical 90.4 87.2 9276 95.6 104.4 123.6 166.8 1756 1929 195.2 Tone 
Other Industrial 387.1 425'07 9463.05 100.0) 1480.3.» 542.0 — ..566:1 Ueda OOO 6020) -B73.2 
_ Transportation 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 


— Total End Use 974.7 1092.9 1112.3 1222.7 1208.0 1326.5 1416.6 1495.8 1554.2 1557.1 1535.6 
Own Use 92.7 OKs 112.9 dalieo Ges 122.8 124.1 119.4 126.4 118.5 Teal 
- Electricity Generation 100.1 147.7 200.2 WZ 195.3 139.1 132.0 106.4 104.1 84.0 68.6 
_ Steam Production 0.0 0.0 O10: ee OF) 0.0 0.0 0.0 0.0 0.0 0.4 0.1 
Other Conversions 8.0 Wie 10.0 ie Ze, 11.0 11.0 12.0 14.0 15.0 16.0 17.0 


Total Primary 1175.5 1359.2 1435.3 15245 1530.5 1599.4 1684.7 1735.6 1799.7 1776.0 1738.4 
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Table A6-18 


Primary Demand for Natural Gas — Canada 


Comparison of Submittors’ Views 


(Petajoules) 


1982 
Amoco N/A 
CPA 1768 
Dome—Low 1774 
Gulf 1718 
Husky/NOVA 1934 
Imperial 1781 
Petro-Canada—Base 1745 
Shell 1711 
Texaco 1961 
APMC N/A 
NEB Wears 


Demand data provided by NEB for 1982 are published actuals except for reprocessing fuel and pipeline transportation fuels. 


1983 


1530 

N/A 
1662 
hY¥s5 
1919 
1832 
1724 
1769 
1903 
1902 
1766 


1984 


1580 

N/A 
1787 
1842 
2008 
2026 
1905 
1876 
1989 
2074 
1812 


1985 


1630 
N/A 
1894 
1901 
2083 
2090 
Pag Va 
1858 
2053 
2168 
1908 


1986 


1680 

N/A 
1953 
1947 
2147 
2139 
2211 
1902 
2116 
2233 
1986 


1987 


1750 

N/A 
2005 
1983 
DON 
2158 
2290 
1948 
2193 
2296 
2068 


1990 


1950 
2134 
2185 
2110 
2444 
2201 
2509 
2097 
2405 
2370 
2266 


Wherever possible 1983 data were tracked to established trends published in the Statistics Canada monthly catalogues. 
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1995 


2210 
2373 
2484 
2224 
2790 
2415 
2795 
2375 
2631 
2601 
2507 


2000 


2530 

N/A 
2796 
2430 
3136 
2442 
3051 
2622 

N/A 
2801 
2780 


2005 


2950 
N/A 
N/A 
N/A 

3420 
N/A 
N/A 
N/A 
N/A 

3017 

3059 
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Table A6-19 
Historical Data — Natural Gas Supply and Demand — Canada 


(Petajoules per year) 


Domestic Total Supply” 
Year Demand Exports Disposition Capability 
1960 371 121 492 — 
1961 432 186 > 618 — 
1962 470 Orr 847 — 
1963 530 395 925 a 
1964 602 431 1033 — 
1965 695 445 1140 — 
1966 750 475 1225 ae 
1967 Yaa 564 1341 — 
1968 851 664 1515 1550 
1969 1021 748 1769 1800 
1970 1179 858 2037 2100 
1971 1258 1003 2261 2400 
1972 1459 1110 2569 2600 
1973 1612 1130 2742 2750 
1974 1634 1054 2688 2900 
1975 1710 1019 2729 3050 
1976 1727 1027 2754 3200 
1977 1795 1077 2872 3400 
1978 1828 949 PAE 3650 
1979 1930 1077 3007 4000 
1980 1907 857 2764 4400 
1981 1920 820 2740 4600 


, 1982 1962 844 2806 4850 


“ Estimated from previous NEB forecasts. 
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Table A6-20 
Natural Gas Supply and Demand — Conventional Areas 
NEB Projection 


(Petajoules Per Year) 


(1) (2) (3) (4) (5) (6) 


Repro- 
Pipeline Repro- Primary cessing 

Net Fuel & cessing Gas Shrink- Domestic 
Year Sales Losses Fuel Demand age Demand 
1983 1638 112 16 1766 165 1931 
1984 1679 115 Ve 1810 190 2001 
1985 1758 128 19 1906 Pees evo 
1986 1827 136 21 1984 264 2247 
1987 1879 162 25 2065 303 2368 
1988 1943 ‘Lite 25 2139 309 2448 
1989 1986 181 21, 2194 326 2519 
1990 2042 184 2 2252 26 PASTAS. 
1991 2085 174 24 2284 300 2583 
1992 2150 166 23 2339 287 2627 
1993 2210 159 21 2389 260 2650 
1994 2262 153 20 2435 245 2679 
1995 2311 146 18 2475 224 2699 
1996 2350 141 17 2508 209 2IN7 
1997 2391 140 16 2548 198 2746 
1998 2442 143 16 2601 193 2795 
1999 2500 146 16 2662 192 2854 
2000 2561 149 We HPT 194 2921 
2001 2626 147 AZ 2790 194 2984 
2002 2673 149 aly 2839 195 3034 
2003 2719 SA 17 2888 197 3085 
2004 2765 154 18 2937 199 3136 
2005 2811 oh 18 2985 202 carey 


Figures may not add due to rounding. 
Column 1 is the total domestic net sales in Canada excluding the Atlantic. 
Column 2 is the total pipeline fuel and losses for domestic and export sales. 
Column 3 is the forecast of fuel losses for reprocessing at the straddle plants. 
Column 4 is the forecast of primary gas demand. 
Column 5 is the forecast of reprocessing shrinkage at the straddle plants. 
Column 6 is the total forecast of domestic demand for natural gas 
Column 7 is the forecast of exports. 
Column 8 is the total demand for natural gas in Canada. 
Column 9 is the forecast of supply capability unrestricted by demand. 


Pe ht lad hee a 
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Column 10 is the forecast of supply capability adjusted for the carry-forward of surplus supply. 


(7) 


(8) 


Total 


Exports Disposition 


791 
782 
996 


1133 
1523 
1656 
1845 
1844 


1444 
1083 
707 
528 


2682 
2782 
3127 


3381 
3892 
4104 
4364 
4419 


4027 
3710 
3356 
3207 
3066 


2952 
29:12 
2961 
3021 
3088 


3026 
3034 
3085 
3136 
3187 


(9) 


(10) 
Supply 
Capability 


Supply Adjusted for 
Capability Carry-forward 


5034 
5094 
5161 


5100 
5091 
5067 
4891 
4844 


4784 
4613 
4418 
4225 
4054 


3852 
3649 
3441 
3270 
3122 


2971 
2831 
2680 
2551 
2422 


5034 
5217 
5404 


5449 
5530 
5569 
5443 
5424 


5340 
5200 
5090 
4950 
4810 


4680 
4520 
4400 
4270 
4100 


3950 
3790 
3640 
3470 
3300 
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Table A7-1 
Historical Data — Production of Crude Oil and Equivalent 


(Thousands of Cubic Metres Per Day) 


Conventional Conventional Synthetic Experimental Pentanes 
Light Heavy And Plus 

Bitumen Total 
1960 68.2 To. = see ee 84.6 
1961 81.1 16.2 — a 2.4 99.7 
1962 90.5 18.7 — os 46 113.8 
1963 93.0 20.8 — — 8.1 121.9 
1964 95.9 PE — — 10.7 130.3 
1965 101.6 25.7 — — 11.9 139.2 
1966 ile 456 26.8 _- — 12.4 151.9 
1967 125.1 27.9 2 — 13.0 166.2 
1968 132.2 30.1 2.3 — 14.1 “dts 
1969 147.4 29.4 44 = 16.4 197.6 
1970 166.1 Bie Sie — 18.9 221.4 
1971 176.9 31.8 Gir — 20.0 235.4 
1972 203.6 32.3 8.1 — 26.0 270.0 
1973 242.3 Sore 8.0 — 26.5 312.0 
1974 230.0 30.3 (ee) — 2013 292.9 
1975 194.7 25.2 6.8 — 23:0 Ess ONS 
1976 174.1 24.6 7.6 ee 20.9 228.4 
1977 169.3 30.8 Wee he 20:7 229.2 
1978 165.6 32.2 8.9 1.2 18.5 226.4 
1979 188.7 rot bai 14.6 al 18.4 254.9 
1980 ESBS 3101 20.3 i) aS" 16.6 243.2 
1981 154.5 28.0 THF 2.0 15.9 218.1 
1982 150.7 28.7 19.1 Be sss. 217.2 
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Table A7-2 

Historical Data 

Established Reserves and Cumulative Production 
Of Conventional Crude Oil 


(Million Cubic Metres) 


Initial Remaining 

Established Cumulative Established 

Year Reserves Production Reserves 
1960 1747.1 PERS) 1519.4 
1961 WA 262.7 1491.0 
1962 WlhS 301.4 1476.1 
1963 1805.9 342.3 1463.6 
1964 1856.9 385.8 1471.1 
1965 1960.4 432.1 1528.3 
1966 2038.7 488.3 1550.4 
1967 2154.2 54307; 1610.5 
1968 2258.0 603.0 1655.0 
1969 2324.5 665.3 1659.2 
1970 2348.7 736.9 1611.8 
1971 2301.0 814.1 157324 
1972 2406.8 893.3 15135 
1973 2416.9 996.3 1420.6 
1974 2413.5 1093.3 1320.2 
1975 2209.2 1179.9 1029.3 
1976 2207.2 2osa 954.1 
1977 2245.8 1326.5 919.3 
1978 2265.0 1398.5 866.5 
1979 2287.5 1480.0 807.5 
1980 2314.3 1554.6 fSo-7 
1981 2330.1 1620.6 TID 
1982 2420.7 1685.0 730uF 
1983") 2466.8 1752.3 714.5 


Source CPA Data — 1960-1975 (probable reserves category) 
Data from NEB Annual Reports — 1975-1982 (NEB data non-existent prior to 1975) 


“) Preliminary Estimate 
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Table A7-6 


Annual Reserves Additions of Conventional Light Crude 
_ NEB Projection 


(Millions of Cubic Metres) 
| 
Infill Waterflood Chemical Miscible ; Subtotal Discoveries Total 
19830) 1.2 37 = 4.1 16.0 12.4 28.4 
—1984 1.0 350) w= PS} 2533 Wes 41.8 
1985 120 3.0 — 12.0 16.0 16.9 32.9 
1986 1.0 3.0 = 8.0 12.0 16.2 28.2 
1987 10) 3.0 — 510 9.0 WS. 24.3 
5 $38) = S10) 8.5 14.3 22.8 
is) 8.0." —_— DO 8.5 13.0 PONS) 
5) 3.0 = 5).L0) 8.5 GS) 20.0 
— 610) = S.\0) 8.0 10.9 18.9 
— 3.0 —s 5.0 8.0 HORS 18.3 
Bhs 3.0 . =e 5.0 8.0 9.3 17.3 
= 3.0 — 5.0 8.0 8.8 16.8 
= 3.0 — 5.0 8.0 8.0 16.0 
— 83.10) 10) 5.0 9.0 Teal WEA 
= 3.0 1.0 oO 9.0 7.4 16.4 
a 3.0 1.0 5.0 9.0 WE 16.2 
= 3.0 1.0 520 9.0 6.8 15.8 
— 3.0 1.0 5.0 9.0 6.7 Wei 
— 2.0 120) 5.0 8.0 6.6 14.6 
—s 2.0 1.0 5.0 8.0 6.5 TAS 
— 2.0 1.0 5,0 8.0 Gye 14.4 
— 2.0 1.0 30) 8.0 5.6 13:6 
a 2.0 510 7.0 5.0 1220 


6.7. 64.7 9.0 147.4 227.8 229.3 457.1 
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Table A7-7 | 
Productive Capacity from Reserves Additions of 


Conventional Light Crude 
NEB Projection 


(Thousands of Cubic Metres Per Day) 


Infill Waterflood Chemical Miscible Subtotal Discoveries Total 
1984 — ‘i = — ‘| 4 ) 
1985 ie 5 a ast 8 Sal 3.9 
1986 5 1.1 = 5 2130) 6.4 9.4 
1987 a 1.6 Rt 36 6.1 9.9 16.0 
1988 9 2.0 < 5.4 8.3 13:2 PN (We. 
1989 1.0 2.4 = 65 9.9 15.9 25.8 
1990 1/0 2.8 = Tie 11.0 18.1 29.1 
1991 120) Sal a TG: 11.9 19.6 Blus 
1992 140 SHO) = 8.2 12.6 20.8 33.4 
1993 ne) Sis = So) 13:2 21 34.9 
1994 8 4.1 4 8.9 Hist 22.28 35.9 
1995 7 44 a 9.2 143 22.5 36.8 
1996 6 4.6 = 9.5 14.8 2256 S7x3 
1997 6 49 == 9.8 15.2 Os Sfi7. 
1998 ab 3a 1 10.0 587, 22:3 38.0 
1999 5 Sy] 2 1033 Gee 22.1 38.4 
2000 4 55 4 10.5 16.8 PALS 38.6 
2001 4 Syie 5 10.7 "fees! Payee: 38.8 
2002 *| Suh Té 10.9 17.6 212 38.8 
2003 8 Oe. 8 lahat 17.9 20.9 38.8 
2004 S Ope 1.0 3 18.2 20.5 cicmrA 
2005 2 5.6 2 hic4 18.5 20.1 38.6 
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Table A7-8 
Annual Reserves Additions of Conventional Heavy Crude 
NEB Projection 

; 

_ (Millions of Cubic Metres) 

, Lloydminster 

Waterflood Thermal Other Thermal Subtotal Discoveries Total 

1983") 25 = = 2.5 14.9 17.4 
1984 2.0 10) Bal a0 8.6 
1985 2.0 1.0 Sal 5.6 8.7 
1986 2.0 1.0 1 ou 5.4 8.5 
1987 aa) a0 2 4.2 5p 9.3 
1988 2.0 2.0 ae 4.2 48 9.0 
1989 2.0 SAO 3 5,3 4.3 9.6 
1990 2.0 3.0 4 5.4 3.8 9.2 
1991 24) 4.0 5 6.5 3.6 10.1 
1992 2.0 4.0 6 6.6 3.4 10.0 
1993 2.0 4.0 fi 6.7 3.1 9.8 
1994 2.0 4.0 8 6.8 29 9.7 
1995 2.0 4.0 9 6.9 eet 9.6 
1996 1.0 a8) 1.0 7.0 2.6 9.6 
1997 1.0 Oe) TAO 7.0 20) 9.5 
1998 1.0 5.0 8) GO 2.4 9.4 
1999 10 5:0 1.0 TO) Zoo 9:3 
2000 1.0 5.0 ie) (9) 2.2 9.2 
2001 — 6.0 1.0 7.0 ae 9.2 
2002 <= 6.0 1,0 AG 2.2 9.2 
2003 — 6.0 1.0 nO) aN 9.1 
2004 — 6.0 1.0 7.0 1.9 8.9 
2005 — 6.0 1.0 740) gla 8.7 
Total 31.5 88.0 14.9 134.4 87.2 221.6 
“ Actual 
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Table A7-9 

Productive Capacity from Reserves Additions of 
Conventional Heavy Crude 

NEB Projection 


(Thousands of Cubic Metres Per Day) 


Lloydminster 


Waterflood Thermal Other Thermal 
1984 as a = 
1985 4 4 — 
1986 AG 6 = 
1987 1.0 to fl 
1988 IS 1.4 “l 
1989 1.6 2.0 el 
1990 1.9 2.6 2 
1991 2.1 33 2 
1992 203 4.1 o 
1993 es 4.8 4 
1994 2. 5.4 S 
1995 2.9 5.9 i 
1996 Sal 6.6 8 
1997 oa res) 1.0 
1998 3.0 7.9 ie 
1999 3.0 8.5 8} 
2000 3.0 9.0 1.4 
2001 10) 9.6 15 
2002 2.8 10.3 1.6 
2003 2.6 10.9 pee 
2004 2.4 te. 1.8 
2005 253 1220 1.9 
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Table A7-10 

Ultimate Potential of Conventional Crude Oil 
In Conventional Producing Areas 

NEB Projection 


(Millions of Cubic Metres) 


Initial Established Reserves at 31 December 1982 


— Light 2055 
— Heavy 366 
— Subtotal 2421 
Potential Additions 
EOR in Light Established Pools 
— Infill 10 
— Waterflood WS 
— Chemical 15 
— Miscible 304 
— Subtotal 404 
EOR in Heavy Established Pools 
— Infill and Waterflood 100 
— Lloydminster Area Thermal 216 
— Other Thermal 50 
— Chemical i) 
— Subtotal 381 
— EOR Subtotal 785 
Other Appreciation and Discoveries 
— Light 280 
— Heavy 140 
— Subtotal 420 
Ultimate Potentials 
— Light 2739 
— Heavy 887 
— Total 3626 
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Table A7-11 
NEB Basic Assumptions for Converting Reserves 
Additions to Productive Capacity 


Initial 
Delay"? RLI@) 
Light Crude 
Infill Drilling 0.5 10 
Waterflood 0.5 15 
Chemical 2.0 20 
Miscible 2.0 20 
Discoveries OD 15 
Heavy Crude 
Waterflood 0:5 15 
Lloydminster thermal 0.0 10 
Other thermal 0.0 20 
Discoveries 0:5 ike) 


The “Delay” is the time in years from discovery or project approval to first production. 

The "Initial RLI” is the reserves life index at the start of production. 

‘The “Decline in RLI” is the reserves life index expressed as a percentage. 

‘The "Final RLI” is the reserves life index during the declining production phase of the reservoir life. 
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aS Cay ana ae 
ay ' oe F Day cae 4 : 
Light. il Enhanced Recovery Projects 

‘ or EAS ie ” ie ie Operator 
Niet ye ateW ~ Amoco 
ocak aA) Amoco 
Wet ae Petro-Canada 
yeahs Petro-Canada 
Shy , ~ Dome 
pen uit 

Vikor 

Esso 
iy Dome 
ag IR SV ~ Chevron 
He Ree Amoco 
PL) ep ere Chevron 
PA ae ee) Getty 

. p Texaco 


a e Canterra 
ts Pepe a, eae _ Canterra 
ag eae a Canterra 

OG nad, Siamese Mobil 


has Nea BER a _ Amoco 
We stgrowth Petroleum 


eae bah, | gers Gulf 
bere ah eet SU eat ome 
(Pa eS nam te 9 Amoco 
Dr chi etn Ramee ChevTOn 
:; Porky ake Tek Dome 

~ Texaco 
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Table A7-13 
Oil Sands Supply 
NEB Projection 


(Thousands of Cubic Metres per Day) 


Suncor 
1983 5 
1984 8.5 
1985 8.5 
1986 8.5 
1987 8.5 
1988 8.5 
1989 8.5 
1990 8.5 
1991 8.5 
1992 8.5 
1993 8.5 
1994 8.5 
1995 8.5 
1996 sho) 
1997 8.5 
1998 8.5 
1999 a5 
2000 8.5 
2001 8.5 
2002 8.5 
2003 8.5 
2004 8.5 
2005 8.5 


) Includes experimental. 


Syncrude 


15.0 
15.7 
16.5 


16.5 
Ges 
20.0 
20.0 
20.0 


20.0 
20.0 
20.0 
20.0 
20.0 


20.0 
20.0 
20.0 
20.0 
20.0 


20.0 
20.0 
20.0 
20.0 
20.0 


Other 
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Other 


Bitumen" 


Total 


ag: 
20 af. 
32.0 


34.0 
36.0 
41.5 
43.5 
45.5 


47.5 
54.5 
61.5 
62.5 
63.5 


64.5 
65.5 
66.5 
fen 
78.5 


19:9 
80.5 
81.5 
82.5 
83.5 
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Table A7-14 
Productive Capacity of Crude Oil and Equivalent 
Comparison of Submittors’ Views 


(Thousands of Cubic Metres Per Day) 


1983 1984 1985 1986 1987 1990 1995 2000 2005 


B.C. 6.1 6.1 6.2 6.1 6.0 5.4 516 6.1 5.9 
AERCB 207.1 202.4 194.5 189.1 184.6 172.0 193.5 199.7 211.4 
EUPC (Alberta only) 189.0 187.0 185.0 181.0 177.0 165.0 150.0 140.0 126.0 
Saskatchewan 26.0 2720 27.8 PLETE 28.8 29.3 29.2 26.6 23.6 
Provincial Totals 239.2 235.5 228.5 223.9 219.4 206.7 228.4 2304 240.9 
Amoco — Base Case 245.4 242'5 235.0 228.2 25080 | 246.5 2531 244.8 233.4 
Amoco — Improvement 245.4 247.7 243.7 243.2 251.4 270.4 276.5 265.0 249.5 
CPA 241.0 235.0 230.0 224.0 2hG.0 4. 206;0 187.0 — a 
Dome — Low Price/Current 

Fiscal Regime 233. 1 215.8 203.4 193.8 183.0 152.4 170.3 155.6 141.8 
Dome — Low Price/Alternate 

Fiscal Regime 235.1 220.7 Paes) 205.6 196.6 183.4 252.1 280.2 268.8 
Dome — High Price/Current 

Fiscal Regime 2308 224.4 218.1 212.6 ZOO M24 Io 297.0 387.7 374.5 
Dome — High Price/Alternate 

Fiscal Regime 233.2 226.2 221.9 219.2 2how ©2329 364.7 474.4 464.6 
Gulf 221.0 219.4 213.0 211.4 208. 1 PAG 2 244.7 260.7 — 
Imperial 231.9 227.9 222 214.0 206.0 191.9 20233 289.6 _ 
Petro-Canada — Low Case 245.0 244.0 247.0 242.0 2330» 207.0 169.0 140.0 115.0 
Petro-Canada — High Case 245.0 244.0 248.0 246.0 2400) ° 23120 201-0 235.0 209.0 
Shell — 229.4 Ze 197.7 184.3 sala 142.0 181.5 — 
Texaco — Base Case Zeni2 22 lal 211.0 204.3 197.6 193.2 197.9 — — 
Texaco — Opportunity Case 2322 223.9 2192 211.8 2056 220" 248.9 a _ 
NEB 241.5 249.4 240.9 228.6 2E0.0n we 2OTLO 228.5 222.9 216.6 
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Table A7-15 


Productive Capacity of Light Crude Oil 


Comparison of Submittors’ Views 


(Thousands of Cubic Metres Per Day) 


B.C. 

AERCB 

EUPC (Alberta only) 

Saskatchewan 

Provincial Totals 

Amoco — Base Case 

Amoco — Improvement Case 

CPA 

Dome — Low Price/Current 
Fiscal Regime 

Dome — Low Price/Alternate 
Fiscal Regime 

Dome — High Price/Current 
Fiscal Regime 

Dome — High Price/Alternate 
Fiscal Regime 

Imperial 

Petro-Canada — Low Case 

Petro-Canada — High Case 

Shell 

Texaco — Base Case 

Texaco — Opportunity Case 

NEB 


1983 


1984 


5.7 
169.0 
156.0 

8.4 
183.1 
185.5 
189.1 
184.0 


163.6 


168.1 


169.4 


170.4 
174.2 
188.0 
188.0 
176.8 
163.3 
166.1 
SENS 


1985 
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Table A7-16 


Productive Capacity of Heavy Crude Oil 


Comparison of Submittors’ Views 


(Thousands of Cubic Metres Per Day) 


1983 
AERCB 19.0 
EUPC (Alberta only) 16.0 
Saskatchewan 18.4 
Provincial Totals 37.4 
Amoco — Base Case 38.2 
Amoco — Improvement Case 38.2 
CPA 36.0 
Dome — Low Price/Current 
Fiscal Regime Sip 
Dome — Low Price/Alternate 
Fiscal Regime SYS 
Dome — High Price/Current 
Fiscal Regime 315 
Dome — High Price/Alternate 
Fiscal Regime 3/25 
Imperial 35.1 
Petro-Canada — Low Case 37.0) 
Petro-Canada — High Case 3/0 
Shell a 
Texaco — Base Case and 
Opportunity Case 41.3 
NEB 38.4 


1984 


20.0 
15.0 
18.6 
38.6 
43.6 
45.2 
38.0 


35.2 
39.7 
38.1 
38.9 
38.5 
40.0 
40.0 
37.6 


42.9 
43.1 


1985 


22.0 
15.0 
18.9 
40.9 
49.0 
50.8 
38.0 


32.8 
34.7 
38.8 
40.9 
40.6 
45.0 
45.0 
36.2 


46.1 
43.5 
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1986 


27.0 
15.0 
send 
46.7 
52.0 
Slore) 
42.0 


31.1 
35.1 
39.8 
43.9 
44.9 
45.0 
47.0 
35.6 


47.7 
43.2 


1987 


29.0 
15.0 
20.0 
49.0 
59.1 
63.3 
44.0 


29,5 
34.9 
41.2 
46.8 
48.8 
44.0 
49.0 
35.0 


S1e/ 
43.5 


1990 


19.0 


1995 


33.0 
7E0 
Zhe, 
54.7 
(SIG 
86.0 
D0 


18.3 
35.5 
54.3 
74.9 
44.4 
27.0 
42.0 
37.2 


47.7 
35.1 
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Table A7/-17 
Productive Capacity from Established Reserves of Light Crude Oil 
Comparison of Submittors’ Views 


(Thousands of Cubic Metres Per Day) 


1983 1984 1985 1986 1987 


B.C. one Dal 49 4.5 4.0 
AERCB 149.0 140.0 125.0 109.0 96.0 
EUPC (Alberta only) 125-0 116.0 108.0 95.0 83.0 
Saskatchewan 6.9 6.3 5.9 aS 49 
Provincial Totals seyies! 1otes 135.8 118.8 104.9 
Amoco — Base Case 158.3 1475 129.7 114.6 102.5 
Amoco — Improvement Case 158.3 150.5 134.7 119.6 TOF25 
CPA 156.3 155:6 145.4 132.0 dfeo 
Dome — Low Price/Current 

Fiscal Regime jo venes| T3319 118.9 106.2 94.8 
Dome — Low Price/Alternate 

Fiscal Regime 15233 136.9 123.1 110.8 99.7 


Dome — High Price/Current Fiscal 
Regime and Alternate 


Fiscal Regime 15223 138.4 125.9 114.6 104.2 
Imperial 155.8 148.5 139.0 1230 108.7 
Petro-Canada — Low Case and 

— High Case 168.0 160.0 152.0 140.0 126.0 
Shell = TATE 129.4 TAS 100.0 
NEB 165.4 NG 7e2 15351 Reem ghikehis: 
Table A7-18 


Productive Capacity from Established Reserves of Heavy Crude Oil 
Comparison of Submittors’ Views 


(Thousands of Cubic Metres Per Day) 


1983 1984 1985 1986 1987 


AERCB"? 16.0 14.0 13:0 11.0 10.0 
EUPC (Alberta only) 13.0 phe 9.0 8.0 7.0 
Saskatchewan 14,0 16:3 14.7 195 1244 
Provincial Totals 33.6 30.3 2 Tit 24.5 22.1 
CPA Sol 29.6 212 24.8 22.4 
Imperial ou Me: 31 29.6 ar 25.3 
Husky/NOVA() jes 10.5 AOA 10.1 9.7 
Petro-Canada — High Case 33:0 32.0 30.0 26.0 23.0 
Shell — 32.8 29.0 25.9 23.2 
NEB 34.4 Sf. 34.7 60.7 Aa 


“) Includes experimental. 
{2) | joydminster area only. 
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— Table A7-19 
Productive Capacity from Future Appreciation and New Discoveries 
of Conventional Light Crude Oil Excluding Appreciation of Currently 
Established Reserves Through Enhanced Recovery 

Comparison of Submittors’ Views 


(Thousands of Cubic Metres Per Day) 


: 1983 1984 1985 1986 1987 1990 1995 2000 2005 
: B.C. a 4 8 2 16 201 2.6 23 2.6 
~ AERCB — 3:0 6.0 8.0 11.0 16.0 19.0 18.0 16.0 
. EUPC (Alberta only) 10.0 13.0 14.0 17.0 20.0 29.0 29.0 24.0 19.0 
Saskatchewan ur 2.0 2.9 3.4 3.6 3.6 3.3 en ik 2.1 
— Provincial Totals st 5.4 9.7 12.6 16.2 21 sh 24.9 aa ZANE 
Amoco — Base Case 3.1 6.2 9.3 10.4 15.5 22.6 27.0 27.9 28.2 
Amoco — Improvement Case 3.1 6.8 ite2 16.3 21.4 32.6 35.6 31:1 27.8 
~ Dome — Low Price/Current 
Fiscal Regime 2 7, 12 oe] 4.3 6.9 9.0 10.1 9.2 
Dome — Low Price/Alternate 
Fiscal Regime rel 8 eat 4.0 ope! 10:2 14.8 170 16.8 
Dome — High Price/Current 
| Fiscal Regime S 8 PAE 4.0 O20 10.4 17.9 23.6 26.8 
Dome — High Price/Alternate 
: Fiscal Regime 4 le 3.4 5.4 fA 76 34.2 46.8 53.8 
Imperial = 4 tee 2.4 41 10.0 19.7 25.6 -= 
- Petro-Canada — Low Case 1.0 2.6 46 7.0 0.3 roo 215 200g 16:5 
_ Petro-Canada — High Case 1.0 2.8 5.3 8.2 ails) Paalng 28.1 24.6 18.1 
_ Shell — 3.0 5:33 4 8.9 1301 16.2 17.6 — 


NEB — 0.4 Sal 6.4 Oo 18.1 (Hams) 218 20.1 
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Table A7-20 

Productive Capacity from Future Appreciation and New Discoveries 
of Conventional Heavy Crude Oil Excluding Appreciation of Currently 
Established Reserves Through Enhanced Recovery 

Comparison of Submittors’ Views 


(Thousands of Cubic Metres Per Day) 


1983 1984 1985 1986 1987 1990 1995 2000 2005 


AERCB — 1.0 1.0 2.0 210 3.0 3.0 3.0 2.0 
EUPC (Alberta only) 2.0 3.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 
Saskatchewan 6 1.9 32 4.5 5.4 6.7 6.4 49 he) 
Provincial Totals 6 2.9 4.2 6.5 7.4 9.7 9.4 7.9 5S 
Imperial = a7, 2.9 4.1 49 5.4 2.8 1<2 — 
Husky/NOVA“ 8 V4 2.1 2a GS) 4.1 2.2 8 1 
Petro-Canada — Low Case = 125 3.0 48 6.4 6.8 5.4 48 5:0 
Petro-Canada — High Case — aia) 3.5 4.8 6.4 7.6 6.0 5.9 S20) 
Shell = 6 ee laf, Le, 3.6 An 46 — 
NEB oe 1 10 onl S03 6.0 1 16 6.7 


“) Lloydminster area only. 


Table A7-21 

Productive Capacity from Appreciation of Currently Established Light Crude Oil 
Reserves Through Enhanced Recovery 

Comparison of Submittors’ Views 


(Thousands of Cubic Metres Per Day) 


1983 1984 1985 1986 1987 1990 1995 2000 2005 


EG) 2 A 1 a = — 0.9 22 2.2. 
AERCB == me) 2.0 5.0 8.0 15,0 20.0 20.0 18.0 
EUPC (Alberta only) 1.0 ie) 30 9.0 14.0 20.0 20.0) 26.0 25.0 
Saskatchewan = = 2 3 aig 1.9 2.8 2.9 
Provincial Totals 2 Tal Cel os: 8.3 torr 22.8 20.0 cor 
Amoco — Base Case — — AEG 3) 25, 10.6 25.9 46.1 40.1 25.64 
Amoco — Improvement Case — — 1.6 ee 10.6 26.6 49.6 447 28.5 
Dome — Low Price/Current ; 

Fiscal Regime 8 aS 5.9 The 8.1 aa airs) ASS 4.0 
Dome — Low Price/Alternate . 

Fiscal Regime 8 O06 as 9.6 10.3 10.8 9.8 &5 67 4 
Dome — High Price/Current 

Fiscal Regime 8 3.4 6.1 8.6 TOS 16.6 23.6 24.1 23.3 


Dome — High Price/Alternate 


Fiscal Regime 8 4.2 al 9.7 124 19.8 34.8 37.4 35.8 
Imperial = 4 2 5 1.0 a5 9.3 11.9 — 
Petro-Canada — Low Case 3 1.4 4.5 ABs 9.6 12.6 ius hys! 12:5 9.0 
Petro-Canada — High Case RS) 1.4 4.7 8.1 10.0 15.8 23.4 23.0 18.9 
Shell — 1 2 <: Wi 2.3 12.4 27.7 
NEB — i 8 3.0 6.1 11.0 14.3 16.8 18.5 
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— Table A7-22 

Productive Capacity from Appreciation of Currently Established 


_Heavy Crude Oil Reserves Through Enhanced Recovery 
~ Comparison of Submittors’ Views 


_ (Thousands of Cubic Metres Per Day) 


1983 1984 1985 1986 1987 1990 1995 2000 2005 
AERCB 


— es ae 1.0 1.0 SH) 6.0 7.0 8.0 

Saskatchewan ae Pe) 9 lB) 2.6 5.4 9.8 ares 2 

_ Provincial Totals 2 5 9 2.8 3.6 8.4 15.8 18.8 20,1 
Imperial — — 6 1.0 nist SO 4.5 4.1 — 

~ Husky/NOVA”? — 4 5 1.0 ile 2.4 52 6.4 6.7 
Petro-Canada — Low Case ps 15 3:5. 3.9 46 By. 10 7.6 8.3 

- Petro-Canada — nigh Case a3 1.5 3.5 5.2 7.6 Tale 14.0 15.1 16.5 
— Shell 3 — — — 6 6 Ao, 2.0 OO) _ 
~ NEB aa 2 8 14 24 46 95 13.4 16.2 


‘) Lloydminster area only. 
b, 
q 


Table A7-23 
_ Productive Capacity from Frontier Operations 
_Comparison of Submittors’ Views 


_ (Thousands of Cubic Metres Per Day) 


- 
sy] 
om ? 


1983 1984 1985 1986 1987 1990 1985 2000 2005 


~ Dome — Low Price/Current 


3 Fiscal Regime oo _— _- — — — 49.1 56.1 58.2 
~ Dome — Low Price/Alternate 
k Fiscal Regime — — — — oe 6.4 78.7 125.6 130.9 


a Dome — High Price/Current 
Fiscal Regime & 
Alternate Fiscal Regime se = a oe at 


aA ny o3 ae ak 1.9 44.0 44.0 44.0 
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Table A7-24 
Productive Capacity of Synthetic Oil 
Comparison of Submittors’ Views 


(Thousands of Cubic Metres Per Day) 


1983 1984 1985 1986 1987 1990 1995 2000 2005 


AERCB 20.0 25.0 26.0 27.0 28.0 43.0 69.0 96.0 125.0 
EUPC (Alberta only) 23.0 26.0 29.0 29.0 30.0 31.0 31.0 Sir 0 S10 
Provincial Totals 25.0 204) 26.0 27.0 28.0 43.0 69.0 96.0 125.0 
Amoco — Base Case and 
Improvement Case - 31.8 31.8 31.8 S10 33.8 42.9 42.9 42.9 42.9 

CPA 24.9 24.8 253 27.0 27.6 38.0 38.0 — — 
Dome — Low Price/Current 

Fiscal Regime 26.2 26.7 Cee ers 28.1 30.9 31.0 3120 81:0 
Dome — Low Price/Alternate 

Fiscal Regime 26.2 PS oh Paley 27,0 28.1 30.9 SPATA eRe Re: Doro 
Dome — High Price/Current 

Fiscal Regime 26.2 26.7 tee Ofek 28.1 30.9 42.1 55.0 55.6 
Dome — High Price/Alternate 

Fiscal Regime 26.2 26.7 2t-2 Peal ay f 28.1 30.9 61.6 79.5 80.3 
Gulf 27.0 27.0 27.0 200 28.6 30:2 39.7 44.5 — 
Imperial 25.8 20.2 25:0 26.8 26.8 290 ASu, 45.7 — 
Petro-Canada — Low Case 24.0 24.0 20.0 26.0 27.0 38.0 38.0 38.0 38.0 
Petro-Canada — High Case 24.0 24.0 25.0 26.0 27.0 40.0 54.0 71.0 78.0 
Shell — 26.0 26.0 205 26.5 27,0 27.0 27.0 270 
Texaco — Base Case 25.0 aeX6) 25.0 25.4 25.4 34.0 34.0 — — 
Texaco — Opportunity Case 25:0 25.0 26.0 21.0 27.8 49.9 76.2 — — 
NEB 235 24.2 25.0 25:0 25.0 42.5 Shey 63.5 63.5 

A-—144 


Appendix 7 
———— 
Table A7-25 

_ Productive Capacity of Crude Bitumen 


From Oil Sands Mining and in Situ Operations 
~ Comparison of Submittors’ Views 


(Thousands of Cubic Metres Per Day) 


1983 1984 1985 1986 1987 1990 1995 2000 2005 


AERCB 28.0 30.2 34.0 40.0 44.0 500) 90.0 116.0 144.0 
CPA 28.6 29.8 316 37.9 40.7 57.6 60.1 — — 
Dome — Low Price Current 

Fiscal Regime 29.5 30.0 30.5 3i20 31.4 34.2 34.3 34.3 34.3 
Dome — Low Price/Alternate 

Fiscal Regime 29.5 30.5 32.0 34.6 36.1 42.6 67.0 67.6 67.6 
Dome — High Price/Current 

Fiscal Regime 29.5 Saa7 34.4 37.0 39.8 56 71.9 84.8 85.4 
Dome — High Price/Alternate 

Fiscal Regime 29:5 Stay. 34.4 38.2 41.8 56.1 104.1 126.2 127.2 
Gulf 27.0 SNA) 33.4 36.5 38.1 42.9 52.4 Sife2 — 
Imperial 29.7 BOM, 32.5 39.1 43.9 56.8 GOL Toh — 
Husky/NOVA 27.4 30.4 32.4 37.0 39.3 46.3 58.3 (2af, 90.1 
Petro-Canada — High Case 28.0 29.0 330 37.0 39.0 49.0 67.0 80.0 83.0 
Shell — 30.3 32.0 33.9 Bod 39.1 49.5 60.4 — 
NEB") 27.5 29.7 32.0 34.0 36.0 45.5 63.5 78.5 83.5 


) Includes experimental. 
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Table A7-26 
Productive Capacity of Pentanes Plus 


Comparison of Submittors’ Views 
(Thousands of Cubic Metres Per Day) 


1983 1984 1985 1986 1987 1990 1995 2000 2005 


AERCB 14.4 13.4 13/5 134 12.6 13.0 EERE 10.7 7.4 
EUPC 15:0 16.0 16.0 16.0 15.0 14.0 14.0 14.0 1ec0) 
Amoco — Base Case and 
Improvement Case 14.0 13:4 13.6 14.4 14.8 15.0 15.4 18.0 19,5 
CPA 14.0 13:0 14.0 14.0 14.0 14.0 10.0 - ~ 
Dome — Low Price/Current & Alternate 
Fiscal Regime 16.0 16.9 17.5 18.1 18:2 16.6 73 14.6 12:3 
Dome — High Price/Current & Alternate 
Fiscal Regime 16.0 16.9 ico 18.0 18.1 16.0 16.5 16.2 oro 
Gulf 14.3 14.3 T26 ua 11 9.5 79 6.4 - 
Imperial howe? 1o-2 hows 15.0 16.6 16.9 16.8 16.4 - 
Petro-Canada — Low Case 15.0 16.0 16.0 17.0 170 16.0 13.0 12.0 8.0 
Petro-Canada — High Case“? 15.0 16.0 16.0 17.0 17:0 17.8 14.9 13.5 8.9 
Shell - 15.0 14.3 13.6 13:2 12.0 12 12.6 - 
Texaco — Base Case and 
Opportunity Case 14.9 14.9 15:9 15.9 14.8 10.3 9.5 - - 
NEB 14.5 14.4 15.4 15.9 17.6 V7 14.2 heal 10.5 


“) Includes frontiers (Hibernia & Venture). 
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Table A7-27 
_ Annual Reserves Additions 
From Future Appreciation and New Discoveries of 
Conventional Light Crude Oil Excluding Appreciation of Currently 


Established Reserves Through Enhanced Recovery 
Comparison of Submittors’ Views 


(Millions of Cubic Metres) 


BG; ies 14 t2 2 a2 ihaes 2 ee 9 
AERCB 17.0 NE) 16.0 1510 13.0 9.0 6.0 510 4.0 
Saskatchewan Dal 47 3.8 2.6 oa gee ne) 5 ‘2 
Provincial Totals 23:3 22.9 P10 18.8 16.3 11.6 8.1 6.7 aA 
Amoco — Base Case 18.0 18.0 18.0 18.0 18.0 1Za@ 10.0 10.0 10.0 
Amoco — Improvement Case 18.0 22.0 26.0 30.0 30.0 18.0 8.0 8.0 8.0 
CPA 8.0 9.0 9.0 9.0 9.0 9.0 9.0 — — 
Dome — Low Price/ 


Current Fiscal Regime 7.9 7.6 6.9 6.4 6.1 5.8 O25 4.2 3.1 
Dome — Low Price/ 
Alternate Fiscal Regime 8.6 8.3 9.0 10.4 NGL, 10.2 9.7 8.1 7.0 
Dome — High Price/ 
Current Fiscal Regime 8.3 8.3 9.4 1032 10.9 13.4 14.5 14.5 14.5 
Dome — High Price/ 
_ Alternate Fiscal Regime 9.9 9.9 asi 174 21.8 26.1 29.6 29.6 29.6 
Imperial 12.4 11.4 11.4 1 12.4 Wey Nias 10.0 — 
_ Petro-Canada — Low Case 15.9 154 154 ite 15.1 122 Fo 4.3 2.5 
Petro-Canada — High Case 15.9 17.4 19.2 212 22.8 16.5 3 Be 1.4 
Shell 3.9 De 6.2 (6A 1fé 7.6 Bye 4.4 
~ NEB 12.4 16:5 16.9 16.2 153 hal se 8.0 6.7 5.0 
— Table A7-28 


_ Annual Reserves Additions 

_ From Future Appreciation and New Discoveries of Conventional Heavy Crude Oil 
Excluding Appreciation of Currently Established Reserves Through 

_ Enhanced Recovery 

- Comparison of Submittors’ Views 


(Millions of Cubic Metres) 


1983 1984 1985 1986 1987 1990 1995 2000 2005 


2.0 2.0 2.0 PX 2.0 1.0 1.0 1.0 1.0 
ates 6.6 6.6 On 4.8 Se 1.4 6 8) 
rovincial Totals 7.8 8.6 8.6 VAT G 6.8 4.2 2.4 1.6 nites! 
7.0 7.0 720 7.0 7.0 7.0 7.0 — — 
3.6 oS ah 203 1.8 uh 2 — 
1.4 1.8 2.0 21 2.1 ahi ed 8 — 
14.9 5.5 5.6 5.4 Su 3.8 2 22 th 
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Table A7-29 


Annual Reserves Additions From Appreciation of Currently 
Established Light Crude Oil Reserves Through Enhanced Recovery 
Comparison of Submittors’ Views 


(Millions of Cubic Metres) 


B.C. 
AERCB 
Saskatchewan 
Provincial Totals 
Amoco — Base Case and 
Improved Case 

CPA 
Dome — Low Price/ 

Current Fiscal Regime 
Dome — Low Price/ 

Alternate Fiscal Regime 
Dome — High Price/ 

Current Fiscal Regime 
Dome — High Price/ 

Alternate Fiscal Regime 
Imperial 
Petro-Canada — Low Case 
Petro-Canada — High Case 
NEB 


Table A7-30 


Annual Reserves Additions From Appreciation of Currently 
Established Heavy Crude Oil Reserves Through Enhanced Recovery 


Comparison of Submittors’ Views 


(Millions of Cubic Metres) 


AERCB 
Saskatchewan 
Provincial Totals 
CPA 

Imperial 

NEB 


1984 


250% 2700 wes 15.0 8.0 5.0 4.0 
3 1.3 3 5 1.0 1.0 1.0 
20 290 260 £162 9 6.6 5.6 


raf 2.0 2.4 2:3 2i2 1.6 13 
3.7 4.2 4.2 4.1 3.9 3.3 24 
3.8 4.0 4.3 5.2 5.8 5.8 5.8 
Dre 7.0 8.7 10.4 elles 11.8 11.8 
1SA5) 42 LS] 10.3 — — — 
22.0 25.0 9.0 9,0 4.0 2.0 — 
25.0 27.0 12.0 14.0 SHO. 5.0 — 
16.0 12.0 9.0 8.5 8.0 9.0 7.0 


1985 1986 1987 1990 1995 2000 2005 


10 1.0 2.0 2.0 3.0 3.0 3.0 
Paci 3.4 el, 3.5 4.3 4.7 47 
3.2 4.4 4.7 5.5 7.3 Ld, Tie 
— ate 8.6 2.0 1.0 — — 
2.1 2.3 2.4 Zot 2.3 1 — 
3.1 3.1 4.2 5.4 6.9 LO 7.0 
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Table A7-31 
Historical Data — Primary Demand for Oil — Canada 
(Petajoules) 
1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 
Residential N/A Naira 4 oe S04. SO27ef "5247 9515.8 - 6409. 568.4" | 586:7 618.7 
Commercial N/A NAME 122.7 IN 116230 200168.1 HOS On Meee.4 MEZA "  284'47.' 2938 3086 
Other Industrial N/A NIA 25 6245.9 2'282'9 F338: BO4:8)) F365" 408/20). AARS) = AG 4 
Transportation N/A WAS BS823,4 1867.3 ESI 716, 99076 1088.6 1096:3. 1157.6: 1200.1 12656 
Non Energy N/A Gee bali os/ SUE OOG UNME12* * AROG6* A851 Ode) 1987) VAM Ga 25aW7 
Total End Use N/A N/A 1801.7 1917.7 2057.4 2202.9 2316.8 2466.7 2612.3 2739.8 2923.0 
Own Use j N/A NAGAR TAD Che O7,0 0 Nos TeG20 MM67.9 Av62: .482)8° “4864 20121 
Electricity Generation N/A N/A 16.9 18.1 Phan) 35.8 39.6 56.3 82.0 79.5 110.1 
Steam Production N/A N/A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Refinery LPG N/A N/A 0.1 0.2 0.8 af) 2.0 20.9 18.8 20.3 24.2 
Total Primary N/A N/A 1968.5 2093.5 2238.6 2402.0 2526.2 2719.1 2895.9 3025.7 3258.4 
1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
Residential 614.4 646.1 GIOL0e Caine. -6i2:4" 6005. 54123. > 523/4 7 513941 492.4 401.8 
Commercial OOM 1e2O Cee COOLCen elo 21.0" ee cOlbae 42208" ~245'5. 1) 216.07» 208.4 194.6 
Other Industrial AY TiS.) BOOS eG 210 | BPS 5319. wer530°4. 6528-6 vo e56081 HOON S45.6 “e5O9A ! wl4b2:5 
Transportation 1909.0) 14079: \ 715009" 1597.9. 1622.8 1690.5" 1736.4 1796.8 1922.2 19581 1908.1 
Non Energy POO Oma Zora eedte Virol Glou Gozo), '810:3) 350M S1949 9421/6 us87-5: 39:6 
Total End Use 2968.3 3165.7 3295.3 33842 3289.7 3391.4 3416.7 3475.8 3618.5 3555.4 3336.5 
Own Use PAZO Means neal.) . 240K) Cao Aes eainO mi acoUGNy 2ihico. be 2e0ion o2or58 —'2A9,9 
_ Electricity Generation a P28 ee ae re Osta ee > goes |) LASS Bokeh 1148.8. 13914. 13824 97.7 
Steam Production 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.0 12.4 9.6 
Refinery LPG 24.6 28.1 2h3 29.4 37.4 aes Bie 59. 66.8 61.9 57.5 
Total Primary 3318.7 3532.4 3686.3 3784.7 3701.7 3827.0 3872.9 3960.9 4117.1 4029.6 3751.2 
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Table A7-32 


Primary Demand for Oil — Canada 
Comparison of Submittors’ Views 


(Petajoules) 


CPA 

Dome — Low 

Gulf 

Husky/NOVA") 
Imperial 
Petro-Canada — Base 
Shell 

Texaco") 

APMC 

NEB 


“ Includes Oil and LPG 


1982 


3403 
3274 
3265 
3368 
3322 
3251 
3326 
3427 

N/A 
3283 


1983 


N/A 
3110 
3028 
3167 
3122 
3082 
3132 
3165 
3105 
3044 


1984 


N/A 
3112 
3005 
3254 
3052 
3148 
3093 
3150 
2936 
3011 


1985 


N/A 
3157 
3005 
3295 
2979 
3185 
2997 
3115 
2838 
2965 
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1986 


N/A 
3182 
3021 
3306 
2923 
3184 
2980 
3080 
2809 
2859 


1987 


N/A 
3196 
3007 
3324 
2896 
3140 
2953 
3055 
2782 
2830 


1990 


3339 
3287 
3048 
3440 
2780 
3041 
2912 
3055 
2754 
2783 


1995 


3370 
3551 
3130 
3641 
2532 
2982 
2918 
3155 
2838 
2735 


2000 


N/A 
3801 
3244 
3922 
2369 
3073 
2987 

N/A 
2920 
2879 


2005 


N/A 
N/A 
N/A 
4214 
N/A 
N/A 
N/A 
N/A 
3006 
3001 


Table A7-33 


NEB Projection 


 (Petajoules) 


Aviation Gasoline 
Motor Gasoline 
Av. Turbo — Kerosene (Jet A) 

— Naphtha (Jet B) 
— Total 

Light Fuel & Kerosene — 

Diesel Fuel Oil 

Heavy Fuel Oil 

Asphalt 

_ Lubes and Greases 

- Petrochemical Feedstock 

— Other Products 


Total Oil Products 
~ Refinery LPG 


Total Products + Ref. LPG 


Aviation Gasoline 

_ Motor Gasoline 

Av. Turbo — Kerosene (Jet A) 
¢ — Naphtha (Jet B) 
Ep — Total 

_ Light Fuel & Kerosene 
Diesel Fuel Oil 


<a 


Petrochemical Feedstock 
Other Products 


‘Total Oil Products 


1982 


6.0 
1188.1 
95:3 
50.5 
145.9 
452.2 
528.7 
487.9 
108.3 
34.5 
115.8 
214.8 


3282.7 


61.0 


3343.8 


422.8 


1983 


357.9 


Total Petroleum Product Demand") — Canada and Regions 


1984 1985 1986 


Canada 


Sty 5.7 5.6 
B258 1. 10988)" 1063.6 
93.3 93.3 93.8 
43.1 42.2 41.6 
136.4 135.6 135.4 
3a0M  BT8:0) 29527 
552:47 65918 5670 
OITe & 1. BOB. « 33038 
114.4 116.9 119.4 
37, 38.4 39.7 
NOQrS 126.0 104.4 
CODE i204 mM on SPO aa 


SOPs 29FA liz (286801 


53.6 93.3 53.7 


3070.7 30246 2916.8 


Atlantic Provinces 


0.3 0.3 0.3 
99.4 96.4 oSif 
Tas) 7.8 7.8 
5.4 5.1 48 


391.5 402.1 370.4 
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1987 


391.6 


1990 


5.4 
Ooi 
101.0 

41.4 
142.5 
218.6 
605.6 
355.6 
129:2 

448 

82.6 
200.8 


2182.5 


99.5 


2838.1 


393.3 


1995 


D2 
986.0 
124.2 

46.0 
170.3 
sie) 
665.3 
260.3 
141.6 

51.3 

82.7 
205.9 


2734.4 


SYA) 


2792.4 


1.0 
on 


282.3 


(e2 


289.4 
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2000 


5.0 
Ord 
147.4 

49.0 
196.1 
147.7 
747.4 
2TAS 
153.9 

Oat 

83.0 
218.6 


2879.0 


61.2 


2940.2 


294.5 


‘ S 


2005 


5.0 
1003.7 
158.9 
52.9 
211.8 
140.2 
809.8 
286.4 
166.3 
64.2 
83.1 
229.6 


3000.5 


64.6 


3065.1 


312.0 
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Table A7-33 (Cont'd) 


Aviation Gasoline 

Motor Gasoline 

Av. Turbo — Kerosene (Jet A) 
— Naphtha (Jet B) 
— Total 

Light Fuel & Kerosene 

Diesel Fuel Oil 

Heavy Fuel Oil 

Asphalt 

Lubes and Greases 

Petrochemical Feedstock 

Other Products 


Total Oil Products 
Refinery LPG 


Total Products + Ref. LPG 


Aviation Gasoline 

Motor Gasoline 

Av. Turbo — Kerosene (Jet A) 
— Naphtha (Jet B) 
— Total 

Light Fuel & Kerosene 

Diesel Fuel Oil 

Heavy Fuel Oil 

Asphalt 

Lubes and Greases 

Petrochemical Feedstock 

Other Products 


Total Oil Products 
Refinery LPG 


Total Products + Ref. LPG 


1982 


20.9 


1043.0 


1983 


1984 1985 
Quebec 
0.7 OF 
231.9 219.2 
20.3 20.0 
4.4 4.2 
24h 24.3 
128.1 tea7 
81.5 83.6 
1/740), 7/ 106.4 
25:7 26.2 
6.2 6.5 
18.0 18.0 
55ee 58 97 
693.2 652°7 
12.0 12.0 
705.3 664.8 
Ontario 
hee Wz 
394.4 387.3 
35.8 36.1 
6.2 5.9 
42.1 42.4 
101.3 90.7 
141.4 143.7 
85.5 80.1 
ee | 32.8 
14.9 1533 
84.3 95.2 
78.4 riche 
976.2 967.5 
18.0 17.9 
994.2 985.5 
ASloe 


1986 


1987 


1990 


1995 


2000 


2005 


Ey ae 


Aviation Gasoline 

Motor Gasoline 

Av. Turbo — Kerosene (Jet A) 
— Naphtha (Jet B) 
— Total 

Light Fuel & Kerosene 

Diesel Fuel Oil 

Heavy Fuel Oil 

Asphalt 

Lubes and Greases 

Petrochemical Feedstock 

Other Products 


Total Oil Products 


~ Refinery LPG 


Total Products + Ref. LPG 


Aviation Gasoline 
Motor Gasoline 


_ Av. Turbo — Kerosene (Jet A) 


— Naphtha (Jet B) 
— Total 


_ Light Fuel & Kerosene 


Diesel Fuel Oil 
Heavy Fuel Oil 
Asphalt 


_ Lubes and Greases 


4 Petrochemical Feedstock 
~ Other Products 


; Total Oil Products 


: Refinery LPG 


Br Products + Ref. LPG 


1982 


147.1 


1983 


144.0 


1984 1985 
Manitoba 
0.6 0.6 
47.9 47.1 
1.4 1.5 
A7 47 
6.2 6.2 
Br7. ea 
30.4 30.2 
5.6 Dal 
San 3.8 
1.3 133 
0.0 0.0 
3.8 Sek 
105.6 102.5 
0.5 0.5 
106.1 103.0 
Saskatchewan 
0.3 0.3 
66.6 65.1 
0.0 0.0 
2.9 2.9 
2.9 3.0 
8.4 75 
48.1 49.3 
310 B51 
6.4 6.5 
2.0 Dal 
0.0 0.0 
8.0 8.1 
146.2 1452 
23 2S 
148.5 147.5 
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1986 


146.1 


1987 


145.0 


1990 


143.2 


1995 


145.3 
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2000 


155.6 


2005 


169.7 
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Table A7-33 (Cont'd) 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


Alberta 

Aviation Gasoline 0.9 0.8 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 
Motor Gasoline 166.2 16Ana kee 150 a 145.6 Ae 132.4 Veo 125.6 139.5 
Av. Turbo — Kerosene (Jet A) ial he 16.9 70) la aes 17.8 19.0 24.1 29.4 Silas 

— Naphtha (Jet B) 10.0 8.2 oan Gul 8.7 8.9 9.4 10.8 VEY Ware 

Oral Zia 25.5 25. PaaS) 26.0 26.8 28.2 So.0 41.6 45.0 
Light Fuel & Kerosene 6.2 48 4.5 3.5 eK 30 3.0 2.4 2.0 lily 
Diesel Fuel Oil 101.4 105.1 104.4 101.3 102.6 102.5 103.9 alee 126.8 129.7 
Heavy Fuel Oil Of Panay ou 1.9 1.9 1.9 1.6 hat 1.9 al 
Asphalt 24.8 24a Plesk 26.1 PAS HTA PH gs: 29.4 32.8 36.2 39.6 4 
Lubes and Greases 5.0 Si6) 5S a H/ 5.9 6.1 6.8 7.8 8.9 OLOm | 
Petrochemical Feedstock 0.0 0.1 43 9.9 10.6 We ale CG, a eae 11.0 11.0 
Other Products 32.6 a2. Seal 32.6 Gan iS OT § Boul 34.8 37.6 40.4 
Total Oil Products 367.4 36287, 363.4 358.8 356.8 354.4 Siok 363.2 392.7 419.9 
Refinery LPG ital ent 10.8 10.9 WOL Ona 10.6 10.5 10.8 Adee WS) 
Total Products + Ref. LPG 378.6 373.6 374.3 369.5 367.5 365.0 S6il az. 374.1 404.5 432.5 


British Columbia and Territories 


Aviation Gasoline 1.4 ie Hes} ils} V3 fice ApS! ans} Ted jae 
Motor Gasoline 143.0 134.9 134.9 133.8 VOHIRS) 129.9 129.6 129.2 129.3 13GEh 
Av. Turbo — Kerosene (Jet A) terse) Ts 10.6 10:5 LOS 10.7 10.9 12.9 14.7 15.3 

— Naphtha (Jet B) 11.9 9.4 10.4 10.4 10.4 10.6 10.9 13.0 14.0 15.8 

— Total 22.9 PaO pal Ze PENA) 20.9 21.4 21.9 25.9 29.4 Silat. 
Light Fuel & Kerosene 34.1 Pio 29.5 Zine Paste 24.2 19.5 12,6 11.4 ARS 
Diesel Fuel Oil 94.8 93.3 94.1 96.9 98.6 Otel 105.9 118.6 131.2 139.5 
Heavy Fuel Oil Teel 36.0 Saal 33.2 28.9 28.5 30.5 34.1 40.3 45.4 
Asphalt 9.3 10.6 10.9 apie 15 ce 12.6 14.1 Thee 17.0 
Lubes and Greases 4.0 4.2 4.5 4.7 49 5. SRY Ball Site 8.8 


Petrochemical Feedstock 2.1 1.8 1.9 1.9 1.9 1.9 2.0 2.0 2.0 0 4 
Other Products 16.1 14.9 1.4 1S 1501 Sal 15:5 116.3 TOS 18.8 


Total Oil Products 385.4 346.2" 346 7° 347'°2° “3407 3408 244.0 8 36):3 S ceed 415.1 
Refinery LPG 6.2 41 4.1 4.2 4.1 4. 4.4 4.3 46 5.0 


Total Products + Ref. LPG 391.7 350.4 350.9 351.4 3448 3449 349.1 365.7 390.8 420.1 
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(eke Sn ta enamel eile Ae 
Table A7-33 (Cont'd.) 
(Thousands of Cubic Metres per Day) 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


Canada 

- Aviation Gasoline 0.493 0.492 0.470 0.466 0.462 0.458 0.446 0.429 0.409 0.409 
Motor Gasoline 93.921 90.921 ‘89.548 86.863 84.076 81.851 78.817 77.940 78.834 79.343 

_ Av. Turbo — Kerosene (Jet A) Gele ToL LAZA Tole 7.154 7.360 7.705 GAO wie 20 oa leat 7 
— Naphtha (Jet B) Shows 3.390 3.286 Sh PS 3.178 3.206 3.164 3.514 3.739 4.038 

q — Total MAO. 706, NO406)4 10.347. 10.332 5.410.566. 10.868 §12:991 14.959 16.155 
j Light Fuel & Kerosene SZ. IMion 2004082490, pe2.590, . 21-001 | 19.705 15.525. 11-752 10.483 9.951 
_ Diesel Fuel Oil ; 37.453 38550 39.130 39.658 40.161 40.751 42.898 47.125 52.941 57.360 
_ Heavy Fuel Oil : 82.035 5 24.6637 6247412) 24.081, ) 21.722 23:066 - 23.348 17.092 17.851 18808 
- Asphalt 6.678 6.902 7.054 7.206 7-358 7.51.0 7.967 8.727 9.488 10.249 
_ Lubes and Greases 2.420 2.510 2.600 2.690 2.780 2.870 3.141 3.592 4.043 . 4.494 
Petrochemical Feedstock 9.023 8.256 $5385 9.820 8.140 6.446 6.435 6.447 6.470 6.474 
Other Products 4 2G Oe, 7OLU MI. 7 20 61S, O00 1GA00. 16/870 13.4339 13.784 “14.636 15.379 

— Total Oil Products 239.557 222.813 220.792 217.385 209.467 206.593 202.877 199.879 210.115 218.621 
4 Refinery LPG | 6.171 5.250 SAT? 5.394 5.432 B53 1. 5.614 5.858 6.185 6.533 
Total Products + Ref. LPG 245.728 228.063 226.209 222.779 214.899 212.130 208.491 205.738 216.300 225.154 


Atlantic Provinces 


i Aviation Gasoline OO Couey O.050 in 0.0295) 00287, 0.027) 0025, 0.020 _ 0.016" ..0.016 
_ Motor Gasoline TOU ids NOs 2,009). ofiG24 7.413. 7.249 ) 7.083. 6.993. 7123. 7.488 
_ Av. Turbo — Kerosene (Jet A) O'63535 0 0;602 .- 0°608)-- 0:60 Crete OU Ovals. 610,709. 01785, Wv0.848 


— Naphtha (Jet B) Cam Soe Oa vO.  O.ot2),' 0.800 310 0.260 0.187 .. 0.202 

g — Total 1.161 1.187 J OZoeO. Jaane OO70ls 968 -0:923" 0.969, 0.972 1.050 
Light Fuel & Kerosene 6.001 aOmies Oo: Hi | Woe. 4:00. “4600 A245... 3.373. 2.802 2.818 
Diesel Fuel Oil OiOee OSL) OO kena G.60 | Oro4 000 s:000/ 6 94,063. 4363.) 5,065" © “5:B69 
- Heavy Fuel Oil SUZ ori, 9:004 6 0.968) 7.302 «8.866 . 9.227 - 31029 3000. 2.835 
Asphalt cian mm OO.G10 0.620). 0630. (0.6407) O:671 0.721 0.771 0.822 
_ Lubes and Greases OMGA ae Orr On Pot * OSO O93... 90-201 0.223 0.260 0.297 0.334 
_ Petrochemical Feedstock D068 sah 00040 0.07 1 OTe OO78. iO. 018-0 0/078- . 0.078) 0.078.-, 0,078 
Other Products (reson ea 7AOg oO COU. a0: 8a Ole Oat) eg O68 13  Ol604> -O616. 6657 
Total Oil Products pe OUSMMaric Ie get 400 eon09. 25.905 27.297. 27.3801 =20:410° 20.740 “21.962 
Refinery LPG 0.581 0.550 0566 0.561 0.562 0.601 OC/S. Ov 20m (O71. 70.865 


Total Products + Ref. LPG $0190) 25.709) 28.025, 28.670. 26.527) 27.898 \27.979 21.1380 21.514 22.827 


bet: A-155 
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Table A7-33 (Cont'd) 


Aviation Gasoline 

Motor Gasoline 

Av. Turbo — Kerosene (Jet A) 
— Naphtha (Jet B) 
— Total 

Light Fuel & Kerosene 

Diesel Fuel Oil 

Heavy Fuel Oil 

Asphalt 

Lubes and Greases 

Petrochemical Feedstock 

Other Products 


Total Oil Products 
Refinery LPG 


Total Products + Ref. LPG 


Aviation Gasoline 

Motor Gasoline 

Av. Turbo — Kerosene (Jet A) 
— Naphtha (Jet B) 
— Total 

Light Fuel & Kerosene 

Diesel Fuel Oil 

Heavy Fuel Oil 

Asphalt 

Lubes and Greases 

Petrochemical Feedstock 

Other Products 


Total Oil Products 
Refinery LPG 


Total Products + Ref. LPG 


1982 


0.060 
19.422 
1.629 
0.411 
2.041 
11.806 
6.010 
11.962 
1.490 
0.404 
2;827 
4.014 


60.035 


1.375 


61.410 


0.111 
32.835 
2.745 
0.585 
3.330 
eheonl 
8.908 
6.264 
1.832 
0.985 
5.955 
5.368 


75.538 


2.120 


77.659 


1983 


0.072 
18.592 
1.601 
0.353 
1.954 
9.727 
5.814 
9.148 
1.553 
0.421 
Zicoe 
3.754 


53.276 


1.055 


54.331 


0.114 
32.177 
2596 
Tks) 
3.335 
7.788 
9.7953 
6.093 
1.942 
1.014 
5379S 
5.294 


73.325 


1.840 


75.165 


1984 1985 
Quebec 
0.058 0.058 
1WGieS4liznoosS 
1) Bee: BOO 
OResiZ 0.324 
1.890 1.855 
9.096 8.071 
ays (Line! 5.923 
7.928 6.990 
15x 1.621 
0.438 0.456 
1.407 1.407 
3.657 3.563 
Oe — CLUS 
1.219 e222 
51.392 48.496 
Ontario 
0.106 ORGS 
31.180 30.618 
PCM 2./60 
0.477 0.456 
S216 3.216 
7.192 6.440 
1LOMOTG  TOMs2 
5.617 5.265 
1.984 2.027 
1.043 eOWse 
6.574 7.418 
5.289 5.299 
HELENE — TONSA 
1.819 WteikS 
(420382) 731457 
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1986 


0.057 
16.611 
pone 
0.313 
1.830 
7.444 
6.060 
6.688 
G55 
0.473 
1.407 
3.526 


45.751 


1.217 


46.968 


0.104 
29,591 
OSS) 
0.439 
3.238 
ole 
10.296 
5.143 
2.069 
1 On 
5.678 
3.120 


68.301 


1.873 


70.174 


1987 


0.057 
16.054 
1.538 
0.310 
1.848 
6.897 
5.963 
6.619 
1.688 
4.490 
1.406 
3.499 


44,522 


1218 


45.740 


0.102 
28.786 
2.904 
0.432 
3.336 
5.421 
O27 
5.066 
2 luli 
1.130 
CAS ya 
5.077 


65.708 


1.947 


67.655 


1990 


0.056 
15.334 
1.541 
0.286 
1827, 
OTS 
6.432 
6.605 
2790 
0.543 
1.406 
3.491 


42.657 


1.245 


43.901 


0.099 
27.834 
3.121 
0.394 
3.514 
3.813 
11.358 
4.921 
2.239 
ean We 
3.938 
5,079 


64.013 


1.925 


65.938 


1995 


0.055 
15.482 
1.753 
0.282 
2.035 
4.065 
7.070 
6.600 
1.960 
0.630 
1.406 
3.622 


42.923 


1.321 


44.244 


0.095 
28.056 
4.002 
0.377 
4.379 
2.766 
12.428 
4.626 
2.451 
1.362 
3.950 
5.298 


65.412 


1.985 


67.397 


2000 


0.053 
16.023 
1907, 
0.262 
(tae e's) 
3.910 
7.949 
6.633 
Auleo 
Orla, 
1.406 
3.832 


44 82) 
1.399 


46.220 


0.090 
28.174 
4.932 
0.336 
5.269 
2.380 
13-5911 
4.952 
2.663 
1.508 
3.973 
5.601 


68.201 
2.038 


70.239 


2005 


0.053 
15.242 
2.059 
0.283 
2.342 
3.574 
9.067 
7.188 
21209 
0.804 


1.407 | 


4.024 


45.999 


1.480 


47.479 


0.090 
26.802 
5.327 
0.363 
5.690 
2.230 
14.150 
Sater 
2.879 
1.653 
3.976 
5.0 f2 


68.416 


2.068 


70.484 
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Table A7-33 (Cont'd) 


Aviation Gasoline 

Motor Gasoline 

Av. Turbo — Kerosene (Jet A) 
— Naphtha (Jet B) 
— Total 

Light Fuel & Kerosene 

Diesel Fuel Oil 

Heavy Fuel Oil 

Asphalt 

Lubes and Greases 

Petrochemical Feedstock 

Other Products 


Total Oil Products 
Refinery LPG 


Total Products + Ref. LPG 


Aviation Gasoline 


_ Motor Gasoline 
_ Av. Turbo — Kerosene (Jet A) 


a Se ee 


— Naphtha (Jet B) 
— Total 
Light Fuel & Kerosene 
Diesel Fuel Oil 


_ Heavy Fuel Oil 


Asphalt 
Lubes and Greases 


Petrochemical Feedstock 


Other Products 
Total Oi] Products 
Refinery LPG 


Total Products + Ref. LPG 


1982 


10.692 


0.244 


10.936 


1983 


10.507 
0.226 


10.733 


1984 1985 
Manitoba 
0.055 0.055 
Sines 3.647 
0.114 0.116 
0.361 0.360 
0.475 0.476 
0.410 0.371 
2.158 2.139 
OS72 O37 
0.233 0235 
0.095 0.097 
0.0 0.0 
0.253 0.249 
7.839 7.606 
0.054 0.052 
7.893 7.658 
Saskatchewan 
0.031 0.030 
5.266 5.148 
0.003 0.003 
0.224 O227 
0.227 0.229 
0.607 0.539 
3.410 3.493 
0.201 0.207 
0.398 0.402 
0.144 0.149 
0.0 0.0 
0: 53%, 0.540 
TO O2errasl Oren 
0.234 0.233 
11.056 10.970 
A-—157 


1986 


10.627 


0.231 


10.858 


1987 


10.539 


0.230 


10.769 


1990 


10.383 


0.229 


10.612 


1995 


10.496 


0.235 


10.731 


2000 


11.201 


0.252 


11.453 


2005 
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Table A7-33 (Cont'd) 


Aviation Gasoline 

Motor Gasoline 

Av. Turbo — Kerosene (Jet A) 
— Naphtha (Jet B) 
— Total 

Light Fuel & Kerosene 

Diesel Fuel Oil 

Heavy Fuel Oil 

Asphalt 

Lubes and Greases 

Petrochemical Feedstock 

Other Products 


Total Oil Products 
Refinery LPG 


Total Products + Ref. LPG 


Aviation Gasoline 

Motor Gasoline 

Av. Turbo — Kerosene (Jet A) 
— Naphtha (Jet B) 
— Total 

Light Fuel & Kerosene 

Diesel Fuel Oil 

Heavy Fuel Oil 

Asphalt 

Lubes and Greases 

Petrochemical Feedstock 

Other Products 


Total Oil Products 
Refinery LPG 


Total Products + Ref. LPG 


1982 


0.081 
13.139 
1.306 
0.763 
2.069 
0.444 
TENS, 
0.180 
1.530 
0.356 
0.008 
ARAL) 


21, 105 


ties 


28.293 


0.118 
11.310 
0.843 
O.9i 
Lite 
2.436 
Gyo 
CHT hehe) 
0.578 
0.286 
0.165 
1.073 


28.188 


0.633 


28.821 


1983 


0.068 
12.738 
1.316 
0.629 
1.945 
0.349 
7.445 
0.167 
1.526 
0.371 
0.009 
2.163 


26.780 


1.038 


27.880 


1984 1985 
Alberta 
0.076 0.076 
12453" lanSib 
1.294 1302 
0.670 0.666 
1.964 1.968 
0.329 0.258 
7.400 7.180 
0.142 0.129 
1567 1.609 
0.386 0.401 
0.336 0.772 
2ALT 2aNTA 
260.831 26:479 
pale 1.087 
27.932 27.566 


1986 


0.075 
Hons) 
1.317 
0.666 
1.983 
0.255 
(2200 
OA27 
1651 
0.416 
0.827 
2G 


26.295 


1.081 


27.376 


British Columbia and Territories 


Oude 
10.669 
0.866 
0.720 
1.985 
1.982 
6.613 
2.370 
0.657 
0.300 
0.146 
0.996 


25.433 


0.423 


25.856 


0.114 
10.669 
0.812 
0.800 
1.613 
2.103 
6.668 
2.173 
0.675 
0.315 
0.148 
1.007 


25.484 


0.424 


25.908 


0.114 
10.578 
0.806 
0.796 
1.602 
1.980 
6.865 
218) 
0.692 
0.329 
0.150 
One 


25.506 


0.424 


25.931 
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0.114 
10.405 
0.804 
0.796 
1.600 
1.826 
6.989 
1.898 
0.710 
0.344 
0.1311 
1.007 


25.043 


0.416 


25.460 


1987 


0.074 
Ube hove 
1.363 
0.681 
2.044 
0.285 
7.265 
0.126 
Pee es 
0.431 
0.857 
2.180 


26.091 


1.074 


27.165 


0.114 
10.275 
0.820 
0.815 
1.635 
1.730 
7.163 
1.872 
0.728 
0.359 
0.153 
ROT 


25.040 


0.417 


25.456 


1990 


0.072 
10.471 
1.453 
0.700 
2.153 
0.253 
7.364 
0.108 
tS lel 
0.476 
0.857 
2.208 


Zone 


1.064 


26.842 


0.113 
10.248 
0.838 
0.837 
1.676 
1.397 
7.501 
2.005 
0.782 
0.402 
0.156 
1.034 


25.314 


0.422 


25.736 


1995 


0.069 
9.738 
1.841 
0.828 
2.669 
Oslvo 
8.030 
0.115 
2.025 
0.951] 
0.857 
2.323 


26.552 


1.101 


27.652 


0.112 
10219 
0.989 
O82 
noo. 
0.898 
8.403 
2.245 
0.872 
0.475 
0.156 
1.091 


26.452 


0.443 


26.895 


2000 


0.065 
9.930 
2.244 
0.935 
3.178 
0.149 
8.984 
0.127 
2.233 
0.626 
0.857 
2.508 


28.656 


AF19G 


29.846 


0.110 
10.223 
A lie2 
Tole. 
2.244 
0.816 
9.298 
2.650 
0.961 
0.548 
0.156 
1.167 


28.174 


0.473 


28.647 


2005 


0.065 
11.028 
2.423 
1.009 
3.432 
0.126 
9.189 
0.138 
2.441 
0.701 
0.857 
2.689 


30.667 
1.273 


31.940 


0.110 
10.968 
U2t2 
eel 
2.423 
0.820 
9.887 
208) 
1.051 
0.621 
0.156 
1.254 


30.271 
0.509 


30.780 
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Table A7-34 


_ Refinery Feedstock Requirements — Canada and Regions 
_ NEB Projection 


(Thousands of Cubic Metres) 


Actual Forecast 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


Canada 

Total Refined Petroleum Product 
| Domestic Demand 7 82373 76417 75198. 74044. 71353" ° 70398 ' 69123 68076 71566 74473 
_ Add Refinery LPG 2293 2378 1978 1970 1983 2021 2050 2139 2259 2385 
~ Deduct Product Imports —2654 -3139:.  -2806 -2797 -2334 ~2982 —3404 -990 -1040 -1621 
, Add Product Exports 4863 6987 5786 1457 1507 1562 1559 1783 1181 1165 
Add Inventory Build/(Draw) —3241 -2065 -3151 —425 20 61 +343 419 125 —278 
| Add Product Losses and 
Own Use 6591 5607 5402 5290 5094 5002 4921 4876 5126 5324 
_ Deduct Refinery Gains = COT ME = 1 10m — 17 90M 1 72a 1609 (1665.8) 1609" 416660. 021723 ° 24767 
| Refinery Feedstock 
_ Requirements 88418 84478 80603 77807 75932 74407 72296 74637 77494 79682 
_ Per Day CAC lard) | 82202 213-020 “D080 1203.9 198.1 COS TAT P ViI2183 
- Deduct Gas Plant Butanes 
Supplied to Refineries 873 D1 See 12441205. 146808 11 S2 N= 11320 81168) 1205) "442844 
_ Refinery Requirements for 
‘Crude Oil & Equivalent 87545 83500 79359 76602 74764 73275 71164 73469 76289 78441 
_ Per day EO7 6.) 220,00 2i0;Gomee09.9 204.8 200.8 1950 2013 2090. e149 
j Atlantic 
Total Refined Petroleum Products 

Domestic Demand 10318 8908 9540 9760 9011 9468 9444 7068 7179 75714 
“Ade Refinery LPG 212 243 207 205 205 219 247 263 283 316 
_ Deduct Product Imports IACI = 18201) 1688 28 = 1.707 > 213045" 201712414 =200 —431 
Add Product Exports 345 705 650 100 175 
Deduct Net Inter-regional 

— Transfers In —801 —615 —327 —582 S413 —419 —434 —428 —439 —462 
Add Inventory Build/(Draw) —754 —17 —263 —38 as 29 —258 58 54 139 
Add Product Losses and 

~ Own Use 652 485 483 500 466 496 521 382 391 445 

Deduct Refinery Gains —238 —175 —162 —153 —149 —146 —132 —135 —144 —146 
Refinery Feedstock 

_ Requirements 8405 8275 8440 7985 7749 7630 6974 7008 7424 7607 


22.8 22.3 Zou 21.9 Zee. 20.9 1S 192 20.3 20.8 


_ Supplied to Refiners -e = af ia + a a 7a = 2 
Refinery Requirements for 

~ Crude Oil & Equivalent 8405 8275 8440 7985 7749 7630 6974 7008 7424 7607 
PerDay . 23.0 22 23,1 21.9 2te2 20.9 19.1 19.2 20.3 20.8 
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Table A7-34 (Cont'd) 


Total Refined Petroleum Product 
Domestic Demand 

Add Refinery LPG 

Deduct Product Imports 

Add Product Exports 

Deduct Net Inter-regional 

Transfers In 

Add Inventory Build/(Draw) 

Add Product Losses and 
Own Use 

Deduct Refinery Gains 

Refinery Feedstock 
Requirements 

Per Day 

Deduct Gas Plant Butanes 
Supplied to Refineries 

Refinery Requirements for 
Crude Oil & Equivalent 

Per Day 


Total Refined Petroleum Product 
Domestic Demand 

Add Refinery LPG 

Deduct Product Imports 

Add Product Exports 

Deduct Net Inter-regional 

Transfers In 

Add Inventory Build/(Draw) 

Add Product Losses and 
Own Use 

Deduct Refinery Gains 

Refinery Feedstock 
Requirements 

Per Day 

Deduct Gas Plant Butanes 
Supplied to Refineries 

Refinery Requirements for 
Crude Oil & Equivalent 

Per Day 


Actual 
1982 1983 
20810 sso, 
514 457 
Sota tee 
1299 942 
2061 1187 
—834 —~942 
1618 1307 
—442 Ae. 
24282 20108 
66.5 554 
24282 20108 
66.5 55a 
P5270) 724537 
796 820 
—349 Sey 7/ 
2864 3943 
PAO 022 
—1416 —679 
2946 2486 
54 S20 
28218 28792 
(Ree Visinll 
=108 loo 
28110 28657 
ee) 78.5 


1984 1985 
Quebec 
16966 16000 
445 446 
—600 —600 
1364 100 
1874 1304 
—1146 —200 
1347 ho 
ATS —426 
19777 17879 
54.0 
19777 17879 
54.0 
Ontario 
23933 23748 
664 663 
=378 —400 
2687 1200 
—2044 =/ 54 
=/26 mee 
2425 2401 
—603 —608 
25958 =26128 
70.9 
Siyor!! = 150 
25804 25978 
LOS 


A-—160 


49.0 


49.0 


71.6 


Tie 


1986 


15484 
444 
—550 
150 


1084 
-9 


1215 
—415 


17403 


47.7 


17403 


47.7 


22638 
684 
—300 
1253 


~705 
ei 


2292 
—589 


25259 


69.2 


145 


25114 


68.8 


Forecast 
1987 1990 
15069 14437 
445 454 
=5 75 —600 
100 
1043 1069 
=A 25 
1182 1133 
AO) =8ishs 
16829 16133 
46.1 
16829 16133 
46.1 
PAV hihey PWN 
TVA 703 
=o 00 —300 
1372 1469 
—659 -670 
44 =f 4 
2209 2153 
=5)/4 —559 
PASTOR S985 
67.3 
—140 ays 
24438 23790 
67.0 


44.2 


44.2 


65.6 


65.2 


1995 


14527 
482 
—400 


1105 


ies: 


1140 
—396 


16571 


45.4 


16571 


45.4 


S 2tOro 
25 
—300 
1693 


—713 
205 


2200 
—582 


24903 


68.2 


~145 


24763 


67.8 


2000 


15168 
S11 
—650 


1158 


37 


io2 
—406 


17010 


46.5 


17010 


46.5 


22095 
744 
—300 
991 


—760 
—88 


2298 
—580 


24900 


68.0 


—150 


24750 


67.8 


2005 


15561 
540 
—800 


1279 


—316 


1229 
—405 


17028 


46.7 


17028 


46.7 


22661 
755 
—300 
900 


—788 
—259 


2311 
—574 


24706 


67-7 


154 


24452 


67.3 
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Table A7-34 (Cont'd) 


Actual Forecast 
1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 
Prairies & Northwest Territories 


Total Refined Petroleum Product 


Domestic Demand IGSSAy NSS809 15807) 15574 15420 45287). 15137). 15513 1672e.e. 48048 
Add Refinery LPG 542 602 507 501 498 494 49} 507 548 588 
Deduct Product Imports -5 -3 
Add Product Exports 145 807 623 157 104 90 90 0) 90 90 
Deduct Net Inter-regional 
Transfers In 1108 1332 1353 1066 1068 1163 945 1052 1204 awe 
Add Inventory Build/(Draw) —251 -110 —819 —15 —35 15 —38 S 67 110 
Add Product Losses and 

Own Use 906 924 797 786 780 774 768 792 857 922 
Deduct Refinery Gains —401 —330 —347 —346 —341 —341 —333 —343 —373 —400 
Refinery Feedstock 

Requirements RCSA eNOS Se O21 Wada (2300 7494 We 7482. 7061 217614- « 19121., 20534 
Per Day O12 Seu 48.7 48.6 47.9 47.9 46.8 48.3 522 56.3 
Deduct Gas Plant Butanes 

Supplied to Refineries TANYA 795  —1030 -—1000 —963 —992 —987 . =1028.9.=1055* +1087 
Refinery Requirements for 

Crude Oil & Equivalent 17757 = 18313-16731 16668 += 16471 16490 16074 16586 18066 19447 
Per Day 48.6 50.2 45.7 45.7 45.1 45.1 44.0 45.4 49.4 5a:3 


British Columbia & Yukon 


Total Refined Petroleum Product 


Domestic Demand 9438 8449 8952 8962 8800 8799 8893 9293 98966 t0632 
Add Refinery LPG 229 256 155 niece) ts2 152 155 162 173 186 
Deduct Product Imports —315 —202 —140 —90 —90 —90 —90 —90 —90 —90 
Add Product Exports 210 590 562 
Deduct Net Inter-regional 

_ Transfers In ~919 —879 -862 -10384 -1034 -1128 =O 10165 Nios 1145 
_ Add Inventory Build/(Draw) 14 —317 —197 —50 oS 7 2 40 55 48 
Add Product Losses 

and Own Use 469 405 350 348 341 341 346 362 388 417 
Deduct Refinery Gains —172 213 —212 —199 —197 —194 —201 —210 —222 241 
Refinery Feedstock 

| Requirements 9113 8345 8608 8092 8027 7888 8194 8541 9037 9807 
~ Per Day 25.0 22.6 23.5 22.2 22.0 21.6 22.4 23.4 24.7 26.9 
Deduct Gas Plant Butanes 
Supplied to Refineries 43 48 60 aS) 60 60 60 60 60 60 


_ Refinery Requirements for 
Crude Oil & Equivalent 
_ Per Day 25.0 22.9 23.5 Ae 22.0 21.6 22.4 23.4 24.7 26.9 
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Table A7-35 
Crude Oil and Equivalent Supply and Demand — Canada 
NEB Projections 


(Thousands of Cubic Metres Per Day) 


Total Crude Oil 1982 1983 1984 1985 1986 1987 1990 1995. "+2000" 52005 


Domestic Supply 
Actual Production & Productive Capacity 


Heavy 35.4 41.6" 49.7 5017 51 52.1 39.1 46.1 51e 59.2 
Light and Medium Crude Oil 

and Equivalent 181.9  188,.6© 49907 9 1902) VA775  S168:5 91619. 182.4 9 oir ee ee 
Gas Plant Butanes 

And Other 46 5.9 Si) 5S Sus 53 5.4 5 5.4 5:5 


Total Domestic Supply of Crude Oil 
and Equivalent 228.9 236.1 9254.7 246.2 233.9 , 2259" 206.5 ~ 233. 98se22G Amsizore 


Domestic Feedstock Requirements 


a) From Indigenous Sources: 


Heavy 14.7 THES ot 15.8 16.2 is} Te 17.8 19.4 20.8 22.6 
Light and Medium Crude Oil 
and Equivalent 177.6. 1779 3169.7 WG68.8-. 1583. (153:9 9 14887 | 17977 > Fie 2 one 
Gas Plant Butanes 
and Other 4.6 5.9 ene: ous) 5.38 a3 5.4 55 5.4 Sete 
b) From Foreign Sources 45.0 34.9 30.0 28.8 28:2 279 26.1 — 14.3 32.0 


c) Refinery Inventory 
(Build)/Draft 0.8 sats — is 25 Bi ae ate his one 


Total Feedstock 
Requirements 242.0 7 23%s02 32202 2 1382 208 One cOste oc 204:5 e201 ae tetas 


Excess of Domestic Supply Over Domestic 
Requirements 


Heavy 20.7 30.3 34.6 34.9 34.9 35.4 21.3 26.7 30.9 36.6 
Light and Medium 4.3 10.7 30.0 26.9 ite Pr 14.6 13.2 ant ® — — 
Total 25.0 41.0 64.6 61.8 54.1 50.0 34.5 29.4 30.9 36.6 


ee Productive Capacity was 43.9 thousand cubic metres per day 
‘°) Productive Capacity was 197.6 thousand cubic metres per day 
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Table A7-35 (Cont'd) 


Total Crude Oil 


1. Heavy Crude Oil 
Domestic Supply 
Actual Production 
and Productive 


Capacity 


Domestic Feedstock 


1982 1983 1984 


35.4 41.6") 49.7 


Requirements from Indigenous Sources 


Atlantic 
Quebec 
Ontario 
Eastern 
Canada 
Prairies 
British 
Columbia 
Western 
Canada 


Canada 
Excess Supply Over 
Domestic Requirements 
2. Light and Medium 
Crude Oil and Equivalent 
Domestic Supply 
Actual Production 


and Productive 
Capacity 


East Coast 


Beaufort Sea 
W. Canada 


Canada 


3.9 ipo 3.4 
7.0 5.7 6.5 


10.9 ers 29 
3.9 45 5.1 


0.1 0.1 0.1 
4.0 46 9.2 


14.7 Tales 18:3 


20.7 30.3 34.6 


1S M8B.67- 199.7. 


VOL eh| 188.69 3199-7 
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1985 


50.7 


34.9 


1986 


51.1 


16.2 


1987 


52.1 


16.7 


35.4 


1990 


39.1 


gees 


1995 


46.1 


2Out 


34.0 
10.0 
131.4 


182.4 
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2000 


20.8 


30.9 


34.0 
10.0 
125 2 


Le 


————— 


2005 


59.2 


Zo16 


36.6 


34.0 
10.0 
114.4 


157.4 
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Table A7-35 (Cont'd) 


Total Crude Oil 1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


Domestic Feedstock 
Requirements from Indigenous Supply Sources 


Atlantic Sid 7.8 9.0 9.0 9.0 9.0 9.0 19.2 20.3 20.8 
Quebec 35.4 32.4 34.1 29.0 27.6 25.9 Zod 40.6 pet Roe 
Ontario 68.2 70.6 62.1 62.4 59.9 57.8 55.6 58.0 57.4 51.8 
Eastern 

Canada 1073527 11OS:  AOS:2e" 2100-4 96.5 2 ai 88.5. "18." 1046 ooo 
Prairies 45.7 45.9 41.6 41.3 40.4 40.2 38.4 39.1 42.3 45.6 
British 

Columbia 24.7 Cale 22.9 21.6 21.4 20 21.8 22.8 24.1 26.3 
Western 
Canada 70.4 67.6 64.5 62.9 61.8 6122 60.2 61.9 66.4 71.9 
Canada 177.6 1779 169.7 71633 4588 ,1539. W487 "179002 lies 


Excess Supply Over 
Domestic Requirements 4.3 Onn 30.0 26.9 19.2 14.6 We aa a — 
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Table A8-1 
Historical Data — Production of Natural Gas Liquids 


(Thousands of Cubic Metres Per Day) 


1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 


Ethane —Gas Plants" er et alt me out = nie sas rl 3 4 1.0 
Propane —Gas Plants‘ 1.0 1.3 1.6 3.0 46 5.6 6.4 Tat 8.2 O85 B22 
—Refineries 7 9 xe) 1.9 Ae. Ae 1.9 2.0 2.0 D4 PEE 2.3 
—Total 167. 2D 25 BE AuTi 6.3 75 8.4 9.1 10.3 154 14.5 
Butanes —Gas Plants‘? 8 1.0 ee 1.4 25 cm Ber 4.2 48 5.2 6.4 8.0 
Refineries) 6 8 8 1.6 1.4 1.6 1.8 ihe 1.6 15 2 7 
—Total 1.4 1.8 2.0 3.0 3.9 4.7 55 5.9 6.4 6.7 7.6 8.7 
Pentanes 


Plus —Gas Plants") 3 2.4 46 8.1 10.6 11.9 1224 13.0 14.1 16.6 19.0 20.6 


Ethane —Gas Plants‘” ae) te £27: ilerd 1.5 1.8 48 10.8 13. 13.8 127. 
Propane —Gas Plants" 145 16.4 16.3 17.0 16.2 16.3 15.5 16.9 16.2 15.8 15.8 
—Refineries‘@ 23 26 2.6 Ba 3.5 3.7 3.6 3.5 3.8 3.7 3.2 
Total 16.8 19.0 18.9 20.1 19.7 20.0 19.1 20.4 20.0 19.5 19.0 
Butanes —Gas Plants‘ 9.6 10.8 11.0 11.2 10.8 10.9 10.1 10.9 10.2 9.8 9.8 
Refineries‘) 4 af 9 1.0 1.0 14 15 19 pee) 29 25 
—Total 10.0 11.5 Wee) 129 11.8 123 11.6 12.8 12.5 12.7 123 
Pentanes 


Plus —Gas Plants 26.4 27.1 26.0 24.4 21.4 Pied 1930 18.8 70 16.4 16.1 


Provincial NGL gas plant production figures have been adjusted upwards to account for an estimate of each gas liquid component in mixes injected in miscible 
flood or other injection schemes. Production of specification ethane did not begin until 1974. 


} ® Refinery production is net of own use. Source: 1960-1974 Statistics Canada. 1975-1982 NEB 145 summaries: 1960-1964 LPG total available only. 
Above statistics assume 54 percent propane and 46 percent butanes during 1960-64. 
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Table A8-2 
Natural Gas Liquids Production 
NEB Projection 


(Thousands of Cubic Metres Per Day) 


Ethane Propane Butanes Pentanes Plus 
Gas Refi-  Fron- Gas Refi- | Fron- Gas__Fron- 
Year Total Plants neries tier Total Plants neries tier ‘Total Plants tier Total 
1983 loo 15.2 oo 0 18.7 9.5 2.6 m0) tae to 0 15a 
1984 eet: 15.4 3.4 0) 18.8 9.6 25 a0) 12.1 14.9 ne) 14.9 
1985 Oey, 16.7 Sy! 0 20.0 10.4 2.4 0 12.8 15.9 *6) 15.9 
1986 26.5 17.9 SW @) Zila stale) 2:3 0 13 16.4 ne) 16.4: 
1987 28.6 20.1 32 0 Zor 122 2.3 0 145 18.0 0 18:03" 
1988 28.3 20.5 Sc 0 23.6 12.4 2.3 0 147 18.1 0 18.1 
1989 28.1 ets Sl 0 24.4 12.9 2.3 0 Owe 12 0 18.2 
1990 279 Ze 2h) Woe Mee 20.5 12.6 22 8 15.6 Weis 1.9 19.4 
1991 Vila) 2015 Sia ks 24.9 Tew Pez 8 ghee: 16.7 1.9 18.6 
1992 PA es 19.9 Chi 1.3 24.3 11.8 2.2 8 14.8 16.2 1.9 18.4 
1993 26.3 19.2 a2 aS aun, jhe 23 8 145 15.6 1.9 Liga) 
1994 25,5 18.5 S02) Ate 23.0 He 23 8 Aa 15.0 1.9 16.9 
1995 24.6 17.8 6 ln 22:3 10:5 Pee) 8 13.6 14.5 1.9 16.4 
1996 24.0 iG Se 13 Page 10.1 23 8 13:2 14.0 1.9 15.9 
1997 262 16.5 ore eS 21.0 9.7 288} 8 12.8 joes] 1.9 5:2 
1998 220 15% B2 lee 20.2 9.2 23 8 128 12.8 1.9 14.7 
1999 20.7 15H8) Ss RS 19.6 8.8 2.3 8 11.9 12.0 1.9 13.9 
2000 19.1 14.3 33 ape! 18.9 8.3 2.4 8 taeS ae: 1.9 13.3 
2001 18.6 13.9 oc Hees: 18.5 8.0 2.4 8 Aul’2 (ene 1.9 13.0 
2002 Thee ieee CRS 128 18.0 7.8 2.4 8 mine) 10.6 1.9 12.5. 
2003 iW eke: 13:5 3.8 188} 18.1 Ves) 2.4 8 AO Oe 1.9 12.6 
2004 17.6 tae 3.4 1a 18.4 79 2.4 8 eget 10.8 1.9 eat, 
2005 AZo 13.9 ot ape} 18.6 8.0 2.4 8 i Cae? 10.8 1.9) amenenlee 
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Table A8-3 
Ethane Supply From Gas Plants 
~Comparison of Submittors’ Views 


(Thousands of Cubic Metres Per Day) 


1983 1984 

Amoco oa 15.6 
Dome — Low"? 13.6 TA. 
Dome — High" 13.6 sigan 
EUPC 13.8 16.0 
Gulf om 17.5 
Imperial 15.8 18.0 

~ Husky/NOVA®) 1271 13.7 
~ Petro-Canada®) 14.4 14.4 
Shell is 19.1 
NEB 13.5 17.4 


“) Includes production from reproduced miscible fluids and frontiers. 
2) Includes frontiers. 
®) Supply from Alberta reprocessing plants only. 


Table A8-4 


Propane Supply from Gas Plants“ 


Comparison of Submittors’ Views 


(Thousands of Cubic Metres Per Day) 


1983 1984 
B.C.) 2 2 
~Amoco®) 15.7 15.9 
‘Dome — Low?) 15.1 17.0 
Dome — High’? 15.1 17.0 
Gulf?) ae 17.0 
Imperial 15.5 15.8 
-Petro-Canada® G 3 15.1 15.1 
Shell . = 13.3 
-NEB®) 16:2 15.4 


¥ 
on British Columbia only. } 

) Includes production from reproduced miscible fluids and frontier. 
® Includes frontier production. 

(4) Alberta only. 

o Includes reprocessing plants. 


Uy 


1985 


18.1 
19.4 
18.6 
16.2 
1941 
NOU 
15.0 
14.8 
ERS) 
2A 


NOAy. 
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1986 


20.3 
en: 
Alief 
eee 
25.4 
24.1 
eRe 
OAS 
23.9 
26.9 


17.9 


20.1 


22.4 


1995 


25.8 
33.1 
32.0 
22.9 
28.6 
Zoo 
18.6 
14.9 
229 
24.6 


19.1 
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15.6 
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Table A8-5 
Butanes Supply from Gas Plants“? 
Comparison of Submittors’ Views 


(Thousands of Cubic Metres Per Day) 


1983 1984 1985 1986 1987 1990 1995 2000 


B.C.) 3 3 3 3 3 i 3 3 
Amoco 9.8 9.9 10.0 9.9 10.2 11.5 122 fits 
Dome — Low"? 9.6 10.6 10.9 At 10.9 10.4 10.3 9.3 
Dome — High"? 9.6 10.6 10.9 11.0 10.8 10.0 9.9 9.8 
Gulf fe 7.4 7.4 7.4 7.4 9.0 9.0 7.4 
Imperial”) 9.7 10.0 9.9 10.3 11.0 10.9 9.4 Tun 
Petro-Canada 9.0 9.0 9.2 9.4 9.9 10.4 9.6 9.3 
Shell a 8.0 7.9 7.9 7.9 7.5 7.1 8.1 
NEB®) 9.5 9.6 10.4 11.0 12.2 13.4 pie 9.1 


’) Includes production from reproduced miscible fluids and frontiers. 
2) Includes frontiers. 

3) Alberta only. 

(4) Includes reprocessing plants. 

5) British Columbia only. 


Table A8-6 
Pentanes Plus Supply from Gas Plants? 
Comparison of Submittors’ Views 


(Thousands of Cubic Metres Per Day) 


1983 1984 1985 1986 1987 1990 1995 2000 


AERCB") 14.9 14.4 14.5 14.6 14.6 15.0 1435 {2 
B.C. 5 AS) 5 5 aS) $0) % is 
Amoco? 14.0 13.4 13.6 14.4 14.8 15.0 15.4 18.0 
CPA = 13.0 14.0 14.0 14.0 14.0 10.0 — 
Dome — Low?) 16.0 16.9 LAs: 18.0 18.2 16.6 [eee 14.6 
Dome — High 16.0 16.9 liye) 18.0 18.0 16.0 ions" 16.2 
EWIPC 15.0 16.0 16.0 16.0 15.0 14.0 14.0 14.0 
Gulf 14.3 14.3 ak Wf isa 9.5 79 6.4 
Imperial 12 ter2 lips2 155 16.6 16.9 16.8 16.1 
Petro-Canada 15:0 15.8 16:2 16.5 16.6 18.2 14.5 12.8 
Shell —— 15.0 14.3 13.6 ta2 12.0 112 12.6 
Texaco 14.9 14.9 15.9 15.9 14.8 10.3 9.5 — 
NEB) LSet 14.9 15.9 16.4 18.0 19.4 16.4 go Re 
“) Alberta only. 


‘2) British Columbia only. 

‘S) Forecast of Alberta supply. Assumes frontier reserves will supplement Alberta deliverability after 2000. 
‘*) Includes frontiers. 

©) Includes reprocessing plants. 
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Table A8-7 
Propane Supply from Refineries 
Comparison of Submittors’ Views 


(Thousands of Cubic Metres Per Day) 


1983 1984 1985 1986 1987 1990 1995 2000 2005 


Amoco pe 3.4 a7 3.7 3.8 41 45 49 3.0. 
Dome — Low 3.9 4.0 42 4.2 43 44 3.8 3.8 3.0 
Dome — High 3.9 4.0 4.1 4. 4.0 3.9 ee: Page 2.4 
Imperial AS 4.3 4.3 4.0 3.8 3.5 oie) 35 — 
Petro-Canada oye 34 35 3.6 3.6 ow oui 4.1 4.3 
NEB a5 3.4 oS) 32 3.2 Sl 32 a3 3.4 
Table A8-8 


Butanes Supply from Refineries 
Comparison of Submittors’ Views 


(Thousands of Cubic Metres Per Day) 


1983 1984 1985 1986 1987 1990 1395 2000 2005 


Amoco ou 2.8 3.9 3.5 3.6 3.8 4.2 4.6 Del 
Dome — Low 4.2 4.) 43 4.4 4.6 47 4.0 3.4 3.0 
Dome — High 4.2 4.4 4.4 4.2 4.3 4.1 3.4 Pali 2.4 
Imperial Zl tals oats 2.6 2.6 ach rade 2b — 
Petro-Canada 2.0 2.0 2.4 2.4 2.4 es) 2.3 eae 2.3 


NEB 2.6 20 2.4 2.3 2.3 22 2.3 2.4 2.4 
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Table A8-9 
Ethane Production by Gas Plant 
NEB Projection 


(Cubic Metres Per Day) 


1983 1984 1985 1986 1987 1990 1995 2000 2005 


Alberta 
Cochrane 3918 5000 5500 6000 6000 6000 4600 1600 600 
Edmonton Ethane 1465 1470 1000 1700 1700 1800 1200 1200 1200 
Elmworth 0 0 1000 1385 1300 1100 800 545 375 
Empress 6283 9000 10700 13600 16000 16000 16000 13800 13900 
Judy Creek 0 @) 1600 2030 1990 1720 1000 800 675 
Jumping Pound 198 400 SiS) 350 330 265 200 160 80 
Rainbow 682 660 640 630 560 400 220 180 200 
Waterton 656 650 605 565 530 430 300 210 100 
Others 200 190 180 170 160 140 205 570 390 
Alberta Total 13402 17370 21600 26430 28570 27855 24525 19065 17520 
Saskatchewan Total 55 55 52 50 48 44 38 34 Si 
Canada Total 13457 17425 21652 26480 28618 27899 24563 19099 ASTON 
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Table A8-12 


_NEB Projection 
(Cubic Metres Per Day) 


Total 


Cessford (Dome) 

_Empress (Petro-Canada) 

_ Provost 

_ Wayne Rosedale (All Plants) 
Others 

Total 


Caroline (Altana) 
Caroline (Dome) 

_ Cochrane 
Edmonton Ethane 
‘Empress (Dome) 

_ Empress (Wolcott) 

_ Ferrier (5 Plants) 
Garrington (3 Plants) 
_ Leduc-Woodbend 
_Minnehik-Buck Lake 


1983 


312 


_Pentanes Plus Production by Gas Plant 


1984 1985 1986 


From Existing Plants 
British Columbia 


305 365 400 


Alberta 


Bow River Pipelines 


10 10 10 
305 305 305 
33 31 2) 
61 56 52 
54 51 46 
463 453 442 


35 33 31 
Tl 108 105 
We 180 209 
110 100 120 
235 265 302 

0 50 50 

90 82 74 

v4 13 10 

36 35 32 

95 95 6) 

ak 81 86 

61 60 o7 
269 248 238 
102 95 88 
295 266 240 

Ce 21 20 
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1987 


425 


1990 


387 


1995 


333 
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2000 


286 


ee —sSsS— 


2005 


245 


Appendix 8 


eee’ — SAO  —@“Vw 


Table A8-12 (Cont'd) 


Burnt Timber 
Carstairs 


Crossfield (Petrogas) 


Crossfield East 


Harmattan (Canadian Superior) 
Lone Pine Creek (Cdn Sup) 
Lone Pine Creek (Dome) 


Olds (Amerada) 
Others 
Total 


Total 


Acheson 
Leaman 
Okotoks 
Paddle River 
Wilson Creek 
Worsley 
Others 

Total 


Hussar (Canterra) 
Nevis (Chevron) 
Nevis (Gulf) 
Others 

Total 


Golden Spike 
Morinville 
Total 


Judy Creek 
Total 


1983 


570 


1984 1985 1986 1987 
Cremona Pipeline 


49 49 47 43 
254 PATS 236 199 
136 121 107 96 

8 6 5 4 
501 539 538 537 

dé, 16 14 13 

83 85 82 80 

63 39 59 a2 


Federated Pipe Lines 


3 3 3 3 


Gibson Petroleum 


21 18 16 13 

3 8 8 7 
15 14s: 15 15 
28 25 Ze 20 
16 15 14 13 

2 2 Z 2 
31 31 31 31 
122 114 108 101 


Gulf Alberta Pipe Line 


30 30 30 30 
18 13 10 if 
142 126 101 84 
60 55 50 46 
250 224 191 167 


Imperial Pipe Line — Ellerslie 


46 44 40 36 
15 13 Til 10 
61 57 51 46 


Imperial Pipe Line — Leduc 


480 410 356 317 
480 410 356 317 
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1990 


35 


233 
233 


1995 


— 
OAnNNONWWSFA 


@ Pr 


154 
154 


2000 


OoO—-PONONDN O 


GW MP 


WOoOW 


207 
207 


2005 


NO- OOF +O 


fh — 


OLOROS 


131 
131 


= ee Se 
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: Table A8-12 (Cont'd) 


: 1983 1984 1985 1986 1987 1990 1995 2000 2005 
Imperial Pipe Line — Redwater 


Redwater 38 29 23 19 15 9 é) 3 0 

Total 38 29 23 19 hs 9 3) 3 0 
Murphy Oil 

Total 10 13 14 14 13 a2 8 6 3 


Peace River Oil Pipe Line 


Carson Creek 197 184 175 164 WES) W222 NS} 21 Ve 


Dunvegan 89 100 110 110 105 85 4) 19 0 
_ Gold Creek 90 94 87 81 As 65 52 52 50 
Greencourt 14 16 15 15 1s 12 6 3 0 
Josephine 38 oS 29 26 24 18 12 11 10 
Kaybob 84 15 67 60 i618) 42 28 18 12 
Kaybob South (Chevron) 1900 1605 1697 We 1661 1368 796 331 140 
Kaybob South (Dome) 1576 1433 1301 1263 905 342 0 0 0 
Simonette (Shell) 44 40 OL 34 31 24 22 0 0 
~ Sturgeon Lake South 70 65 61 56 52 42 28 19 13 
_ Whitecourt ZH 27 27 26 25 21 AZ 13 10 
Windfall 402 302 221 348 329 169 74 49 42 
- Others 30 28 26 25 24 20 16 te 9 
: Total 4561 4002 3853 3935 3456 2330 1145 548 293 
. 
. Pembina Pipe Line 
Brazeau (Canterra) 45 41 Of 34 31 24 16 11 if 
F Brazeau (Dome) 140 146 152 158 158 128 67 38 22 
4 Brazeau (Petro-Canada) 22 24 26 24 20 11 4 2 0 
Peco 30 29 28 27 24 24 23 21 18 
_ Willesden Green (Total) 44 39 35 30 27 18 13 6 3 
4 Others 40 35 32 29 26 19 he 5 2 
{ Total 321 314 310 302 286 224 185 83 52 
a 
Rainbow Pipe Line 
- Cranberry (Total) 292 295 296 296 296 296 266 164 101 
_ Mitsue 83 72 64 58 52 40 ae 19 14 
: Nipisi 89 82 74 68 62 47 29 18 11 
“Rainbow (Total) Coy 331 299 268 240 179 109 141 286 
~ Swan Hills (Shell) 15 14 13 12 la 10 0 0 0 


Total 830 794 746 702 661 Sie 431 342 412 
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Table A8-12 (Cont'd) 


1983 
Caroline (Dome) 85 
Ferrier (Amerada) 64 
Gilby (Texaco) 62 
Gilby (Others) 97 
Innisfail 31 
Sylvan Lake (Chevron) 33 
Sylvan Lake (Dome) 46 
Sylvan Lake (Others) 52 
Waterton 903 
Wimborne 16 
Others 90 
Total 1479 
Homeglen-Rimbey 792 
Total 792 
Bonnie Glen 679 
Total 679 
Jumping Pound 381 
Turner Valley 45 
Wildcat Hills 52 
Total 478 


1984 1985 1986 


Rangeland Pipe Line 


84 81 e) 
59 54 49 
58 54 50 
93 90 87 
26 23 20 
33 32 72) 
48 51 46 
49 45 40 
858 900 Kai 
14 12 10 
17 16 1S 


Rimbey Pipe Line 


792 630 524 
752 630 524 


Texaco Exploration 


598 534 480 
598 534 480 


Valley Pipe Line 


375 365 356 
38 32 af, 
aif 61 61 

470 458 444 
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1987 


440 
440 


437 
437 


1990 


Pane 
279 


340 
340 


1995 


111 
111 


245 
245 


319 


2000 


65 
65 


454 
454 


238 


2005 


— 


— 


— 
oO 
ow [pe Sees) SN ee) (@)op) ey (=) (6p) 


—- 
ice} 


24 
24 


239 
239 


160 


Table A8-12 (Cont'd) 


Edson 

Elmworth (Total) 
Pembina (Amoco) 
Pembina (Chevron) 
Rosevear (Shell) 
Rosevear (Suncor) 
Sundance (Dome) 
Twinning (Mobil) 
Vulcan 

Others 

Total 

Sub-Total 

Field Plant Production 
from Uncommited Reserves 
and Reserves Additions 
Alberta Total 


Saskatchewan Total 


Canada Total 


1983 


46 


15079 


1984 


1985 1986 


Truck and Tank Car 


1058 
13596 


962 
14558 


44 


14907 


148 139 
236 278 
135 130 
299 216 
29 29 

19 19 

20 17 

22 21 

22 20 

85 83 
1015 952 
13097 12776 
2349 3136 
15446 15912 

Saskatchewan 
43 42 
Canada 

15854 16354 
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1987 


41 


17985 


1990 


37 


17537 


1995 


32 


14493 
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2000 


6761 
11100 


27 


11413 


2005 


23 


10786 
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Table A8-13 


Propane Production from Refineries 


NEB Projection 


(Cubic Metres Per Day) 


1983 
Atlantic 247 
Quebec 788 
Ontario 1154 
Prairies 942 
British Columbia 387 
Canada Total 3518 


Table A8-14 


1984 


257 
790 
1067 
892 
424 
3430 


Butanes Production from Refineries 


NEB Projection 


(Cubic Metres Per Day) 


1983 
Atlantic 210 
Quebec 805 
Ontario 808 
Prairies 508 
British Columbia 241 
Canada Total 2572 


1984 


187 
802 
748 
476 
263 
2476 


1985 


245 
718 
1082 
891 
388 
3324 


1985 


As) 
728 
758 
475 
241 
2380 
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1986 


239 
698 
1041 
880 
383 
3241 


1986 


174 
708 
t29 
469 
237 
2317 


1987 


236 
675 
1013 
878 
380 
3182 


1987 


2 
684 
710 
469 
235 
2270 


1990 


224 
648 
986 
857 
395 
3110 


1990 


163 
657 
691 
457 
245 
2213 


1995 


eed 
665 
1026 
886 
412 
3210 


1995 


160 
674 
719 
472 
256 
2281 


2000 


230 
681 
1023 
959 
432 
3325 


2000 


167 
690 
Taw 
Oke 
268 
2354 


2005 


250 
684 
981 
1033 
470 
3418 


2005 


182 
693 
687 
5p 
292 
2405 


- bs ter oe 


2) 


Le ee ere ee 
- : 


———— 
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Table A8-15 
Natural Gas Liquids Net Export Licences 


(Petajoules) 
Propane 


Licence Total 
Number Remaining 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 2005 


Dome GL-31 Ao oe woAgeroAete oN) 4.9 ESO eA 3 4 4 Ore 4 OE — 


Amoco GL-32 PO ame aed eee (2 Ae ROAST AN OA OA Dae 2 A Op a = 

PanCanadian GL-34 Al if WES = TH) alee! sf == ae a me = ue 

Total Canada 74.1 TRAM Ame en. OOO... Ohre, 6.6965. 4:7 _ -- 
Ethane 

Dome GL-47 SOI e 85 eat a ae = a Lae axl Ze — — = 

Dome GL-51 PAO SEE ZO Ohi aU. Oe seo 35.2 124 24 What! 5: 2a 19 = = = 

Total Canada 219.60846-5 §45:75 50.6; -42.0) 35.2 2429142 11:2 52°" 1:9 — — — 
Ethylene 

Dow Chemical of 

Canada Limited EYL-1-76 HOW ue Ora 6.0 Mmm. OOF) 6.07 £60 — — a a = = — 

Total Canada AS OOO COMMS 0 GOS OnmnG.O — — oe — — — — 
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Table A8-16 
End Use Demand for Ethane, Propane and Butanes by Sector — Canada 
NEB Projection 


(Petajoules) 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


Ethane 

Residential 

Commercial 

Petrochemical 22.2 35. 20k 4010 (3.0 Tove. hoi Wone 108.2 TAS 1152 
Other Industrial 

Transportation 

Total End Use 22.2 35.2 48.6 73.0 Thaw? 45:2 ioe. 108.2 115.2 fe hose 
Propane 

Residential 34.5 36.2° 33:6 31.0 30.8 30.8 30.9 3a.0 3.0 35:8 
Commercial 18.8 18:1 "18:9 19:5 20.0 20.6 22:5 26.3 30.6 39.2 
Petrochemical bf 1O.O=14.7 11.9 2.4 1243 12.3 ESS) 1256 1233 
Other Industrial 12.1 HBr OCT, 9.9 9.9 tO 10:8 20 13.8 15.4 
Transportation Bail 48 10.1 15:5 Ai? s2 19.0 24.3 30.1 30.2 30.2 
Total End Use 74.2 Si 77s5ut 87.8 90.1 92.9 100.8 114.3 120.4 132.8 
Butanes 

Residential 0.6 04 04 0.4 0.4 0.4 0.4 0.5 0:5 0.6 
Commercial 0.3 0:33 B08 0.3 0.4 0.4 0.4 0.5 0.6 0.7 
Petrochemical 43 6:5 aes 12 eon 38.1 38.1 38H Slojnl 38.1 
Other Industrial 0.4 0.4 80.4 0:3 0.3 0.3 0.3 0.4 0.4 OD 
Transportation 0.0 0,0) au0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total End Use 5.6 MiGe Nad 14.3 26.8 39.2 39.3 39.4 39.6 39.9 


* Demand data provided by NEB for 1982 are published actuals except for wood, hog fuel, pulping liquor, reprocessing fuel and 
pipeline transportation fuels. 


Table A8-17 
Primary Demand for Natural Gas Liquids — Canada 
Comparison of Submittors’ Views 


(Petajoules) 


1982 1983 1984 1985 1986 1987 1990 1995 2000 2005 


Amoco 136 oth eA hcre! 185 213 235 310 372 391 ~ 405 
Dome-Low 162 ue pete 350 377 389 387 335 306 N/A 
Gulf 114 138s F163 183 193 196 239 eae 269 N/A 
Imperial 195 143 «181 24) 287 329 311 343 329 N/A 
Petro-Canada—Base 116 128 148 203 206 209 258 294 303 N/A 
Shell 86 Doras 137 138 17% 193 198 201 N/A 
NEB 113 136 162 189 207 224 234 283 rae 312 


* Demand data provided by NEB for 1982 are published actuals and 1983 data were tracked to established trends published in the 
Statistics Canada monthly catalogues. 
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Table A8-18 
Ethane Supply and Demand 
NEB Projection 


(Petajoules) 


Supply Demand Difference 
Miscible“” Other Net 
Fluid Canadian Licences 

Year Total Reqmnts Reqmnts Export Total 
1983 90.5 4.7 ei 50.6 90.5 a0) 
1984 116.6 8.7 48.6 48.5 105.8 10.8 
1985 145.4 26.0 73.0 Aa 76 144.7 is 
1986 177.6 50:S 73.2 50.8 176.3 13 
1987 191.6 68.4 ia 42.9 186.5 0, 
1988 189.6 78.1 (a2 35.2 188.5 saa | 
1989 188.3 (steal (ise 24.2 184.5 3.8 
1990 187.0 83.8 Tho Wes 14.2 iwitwe 13.8 
1991 184.3 83.1 1.2 11.2 169.5 14.8 
1992 181.6 81.1 Lae. 5.2 1615 20.1 
1993 V6.2 Thai lis 1.9 iho ates 23.4 
1994 170.9 72.4 (ksy2 a0) 147.6 23.0 
1995 164.8 56:3 108.2 0) 164.5 ee 
1996 160.8 443 hey 0 159.5 13 
1997 1585 elo) 152 0 150.7 48 
1998 149.4 21.4 thes a0) 136.6 12.8 
1999 138.7 10.1 hihise2 0 Zoro 13.4 
2000 128.0 a0) 15,2 0 AW 12.8 
2001 124.6 0 yates 0 118.2 9.4 
2002 ae A} 0 115:2 0) asses rai 
2003 univ} 0 ip Few 0 (howe) oa) 
2004 117.9 0 lear a0) 16:2 Eat 
2005 117.9 0) ane 0) illo ee 


™ Miscible fluid requirements are net requirements after accounting for reproduced fluids from hydrocarbon miscible projects. 
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Table A8-19 
Propane Supply and Demand 
NEB Projection 


(Petajoules) 


Supply Demand Difference 
Miscible® Other"? Net 
Fluid Canadian Licences 

Year Total" Reqmnts Reqmnts Export Total 
1983 174.2 16.8 81.7 7.8 106.3 67.9 
1984 tone Core 85.1 7.4 tilher eRe: 
1985 186.4 35.4 87.8 7.4 1SOlGs = 5S'o 
1986 196.6 50.3 90.1 Le 147.6 49.0 
1987 216.2 65.2 92.9 6.2 164.3 51.9 
1988 220.8 Weeks) 95.4 165 WiGec 42.6 
1989 2214 iI-2 98.1 7.4 184.7 42.7 
1990 231.0 78.3 100.8 6.7 185.8 51:8 
1991 232.0 AS: 103.5 6.7 187.5 44.5 
1992 226.4 74.5 106.3 6.6 187.4 39.0 
1993 220.8 69.9 109.0 6.5 185.4 35.4 
1994 214.3 67.1 (AIRS 4.7 183.4 30.9 
1995 207.8 5o.0 (Walese) A9) 169.6 38.5 
1996 202.2 42.9 ppilews 6) 156.2 44.0 
1997 195.7 34.5 116.4 nO) 150.9 44.8 
1998 188.2 21.4 meré 0 139.1 49.1 3 
1999 182.6 aa 2 119.1 0) 130.3 62.5 
2000 Te 6st 19) 120.4 0) 120.4 ats My 
2001 172.4 ¢) 122.6 @) 122-6 49.8 
2002 167.7 0 125.0 0 125.0 42.7 
2003 168.7 16) 127.4 0 127.4 41.3 
2004 VAL ¢) TOO ) 130.1 41.4 — 
2005 Whoo ) 132.8 ¢) 12:6 40.5 


“) Supply and demand are both net of energy supply industry own use for fuel. 
(2) Miscible fluid requirements are net requirements after accounting for reproduced fluids from hydrocarbon miscible projects. 
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Table A8-20 
Butanes Supply and Demand 
NEB Projection 


(Petajoules) 


Supply Demand Difference 
Miscible’) Other"? 
Fluid Canadian 

Year Total") Reqmnts Reqmnts Total 
1983 126.4 9.4 45.3 54.7 rans 
1984 126.4 12.5 49.6 62 64.3 
1985 AS: 7 16:7 48.6 6:3 68.4 
1986 138.9 21.9 60.3 82.2 56.7 
1987 hoe 26.1 72.0 98.1 53.4 
1988 133:6 28.2 Talis) 99.7 53.9 
1989 158.8 29.2 71.4 100.6 58:2 
1990 163.0 28.2 Vit 99.5 63:5 
1991 158.8 Poi (aes: 98.6 60.2 
1992 154.6 26.1 (A ae 97.8 56.8 
1993 1515 25.1 72.0 97.1 54.4 
1994 147.3 23.0 (C22 95.2 SZal 
» 1995 142.1 18.8 72.4 91.2 50.9 
1996 137.9 14.6 72.7 87.3 50.6 
1997 133.7 12:5 72.9 85.4 48.3 
— 1998 T2OLO 8.4 Teer Si.5 47.0 
— 1999 124.3 Suc 73.4 78.6 45.7 
~ 2000 120.1 a0) 73.6 73.6 46.5 
— 2001 tok7.0 0 74.0 74.0 43.0 
2002 114.9 0 74.3 74.3 40.6 
— 2003 114.9 0 74,7 (AL 40.2 
2004 116.0 0 74.9 74.9 44.1 
2005 11720 0 75.3 75.3 41.7 


_ ™ Supply and demand are net of energy supply industry own use for fuel. 
_®) Miscible fluid requirements are net requirements after accounting for reproduced fluids from hydrocarbon miscible projects. 
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Table A9-1 


Historical Data — Coal Production 


(Kilotonnes) 


1960 
Bituminous 6622 
Subbituminous 1398 
Lignite 1969 
Total 9989 

1972 
Bituminous 11359 
Subbituminous 4450 
Lignite 2978 
Total 18787 


Source: Statistics Canada 


1961 


6194 
1235 
2004 
9433 


1973 


12337 
4481 
3654 

20472 


1962 


5925 
1358 
2047 
9330 


1974 


12541 
5076 
3485 

21102 


1963 


6394 
1501 
1700 
9595 


1975 


15786 
5958 
3549 

25293 


1964 


6550 
1910 
1809 
10269 


1976 
14389 
6409 


4677 
25475 
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1965 1966 
6323 6101 
2318 2348 
Tetew 1885 
10513 10334 
1SF/— BAQTS 
15301 17141 
190258278 
5478) (7) 5056 


28681 30477 


1967 —«- 1968 
6100 5245 
2416 2700 
1822 2041 
10338 9986 
19799 1980 
18433 20151 
9568 10542 
DOT N07 A 


33013 36664 


1969 


4950 
2898 
1833 
9681 


1981 


21739 
11551 

6798 
40088 


1970 


8042 
3556 
3465 
15063 


1982 


22296 
13021 

7494 
42811 


1971 


9712 
4015 
2994 
16721 
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Table A9-2 
~Coal Resources and Reserves in Canada 


_(Megatonnes) 
Resources of Immediate Interest") Resources of Future Interest“) Reserves) 
Coal in 
: Mineable Recov- 
- Provinces Coal Type Measured®) Indicated) Inferred®Measured Indicated Inferred Seams") erable’) 
Nova Scotia Bituminous 223 543 757 8 50 128 812 445 
New Brunswick — Bituminous 32 16 1 — — — 19 18 
~ Ontario Lignitic 218 — —_ — — — — — 
- Saskatchewan Lignitic 1 499 2 681 3 436 161 3913 AK Mey 2124 1 697 
Alberta Subbituminous 30 000 —_ 102 000 — — 198 000 1314 918 
Bituminous 9 300 — 26 700 — — — 945 526 
British Columbia Lignitic 1845 91 7 439 at Ns Me) 739 566 
1 Bituminous 7 282 9 898 44 036 — — — (ag eye" 2 098 
: Canada — Totals Lignitic Goose 20he 10 875 161 3913 23° 512 2 860 21260 
a Subbituminous 30 000 — 102 000 — — 198 000 New 918 
Bituminous 16 837 10 457 71 494 3 50 128 4313 3 087 
q Canada — Total All Types 50 399 13 229 184 369 164 3 963 221 640 8 487 6 268 


_ ) Source: “Coal Resources and Reserves of Canada,” Energy, Mines and Resources, Report ER79-9. 

Resources of immediate interest consist of coal seams that, because of favourable combinations of thickness, quality, depth and location, are considered to be 
of immediate interest for exploration or exploitation activities. 

Resources of future interest consist of coal seams that, because of less favourable combinations of thickness, quality, depth and location, are not of immediate 
; interest. 

) Source: “Coal Mining in Canada: 1983,” Canmet Report 83-20E, 1984. 

_®) These terms denote the precision with which given quantities of resources have been estimated. 

‘4 Coal in mineable seams includes that portion of measured and indicated resources of immediate interest that can be considered for mining using current technology and 
economics, before there is any allowance for mining losses. 

©) Recoverable reserves is that portion of coal in mineable seams that could be recovered as run-of-mine or raw coal, making allowances for mining losses. 
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Table A9-3 
Coal Production — Canada 


Comparison of Submittors’ Views 


(Megatonnes) 

1982 
Gulf 42.9 
Imperial 41.1 
NEB 42.8 


(1) The original forecast was in petajoules. 


1983 


45.1 


N/A 


44.7 


Conversion factor: 24 petajoules per megatonne. 


Table A9-4 


Primary Demand for Coal — Canada 


Comparison of Submittors’ Views 


(Petajoules) 


1982 
CPA 999 
Dome-Low 10383 
Gulf 1002 
Husky/NOVA 990 
Imperial 1003 
Petro-Canada-Base 999 
Shell 989 
Texaco 1002 
NEB 1002 


1983 


N/A 
1009 
961 
838 
1023 
O91 
964 
980 
1018 


1984 


N/A 
1113 
873 
754 
1047 
1128 
928 
1035 
W422 


1985 1986 
Sy) 62.6 
N/A N/A 
52.5 54.7 
1985 1986 
N/A N/A 
1063 1002 
903 908 
716 713 
1033 1065 
1098 1074 
877 897 
1075 1140 
1009 1050 


1987 


Cop 


N/A 


56.6 


1987 


N/A 
1032 
898 
706 
1OOg 
1143 
918 
1189 
1086 


1990 


74.3 


80.0 


62.4 


1990 


1077 
1084 
958 
724 
NG HES) 
1320 
986 
1281 
1161 


1995 


90.2 


N/A 


Tele 


1995 


1305 
1181 
1200 

899 
1317 
1582 
1107 
1371 
1290 


2000 


ler” 


101.3 


72:9 


2000 


N/A 
1274 
1542 

969 
1444 
1815 
1256 

N/A 
1395 


2005 


N/A 


N/A 


90.9 


2005 


N/A 
N/A 
N/A 
1091 
N/A 
N/A 
N/A 
N/A 
1557 


eee —— eS ee eee 


a eS 


; 


Demand data provided by NEB for 1982 are published actuals and 1983 data were tracked to established trends published in the Statistics Canada monthly catalogue 


Table A9-5 


Coal Production — Imports and Exports 


NEB Projection 


(Kilotonnes) 


1982 
Production 42811 
Imports 15481 
Exports 16002 


1983 


44725 


14700 


17008 


1984 


53084 


16666 


23000 


1985 1986 
52451 54713 
13051 12967 


23460 23930 
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1987 


56580 


13080 


24410 


1990 


62420 


11955 


26000 


1995 


71079 


12771 


30100 


2000 


79932 


13193 


35000 


2005 


90860 


14515 


40500 


Table A10-1 


(Petajoules) 


1982 
CPA 9636 
Dome — Low 9263 
Gulf 9420 
Husky/NOVA 9820 
Imperial 9701 
Petro-Canada 
— Base 9066 
Shell 9145 
Texaco 7885 
NEB 9471 


_ Primary Energy Demand — Canada 
_ Comparison of Submittors’ Views 


1983 


N/A 
9046 
9402 
9569 
9679 


8946 
9116 
7548 
9538 


1984 


N/A 
9450 
9802 
9883 

10048 


9425 
9294 
7714 
9713 


1985 


N/A 
9827 
10080 
10115 
10303 


9994 
9141 
7841 
9961 
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1986 


N/A 
10033 
10282 
10266 
10505 


10265 
9239 
7990 

10086 


1987 


N/A 
10220 
10402 
10498 
10703 


10502 
9370 
8147 

10295 


1990 


11130 
10779 
11110 
M215 
11043 


11304 
9755 
8643 

10913 


Wherever possible 1983 data were tracked to established trends published in the Statistics Canada monthly catalogues. 


1995 


12168 
12105 
12161 
12660 
11714 


12861 
10680 

9431 
12086 
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2000 


N/A 
13302 
13418 
14164 
12121 


14672 
11687 

N/A 
13397 


ee 


2005 


N/A 
N/A 
N/A 
15813 
N/A 


N/A 
N/A 
N/A 
14603 


Demand data provided by NEB for 1982 are published actuals except for wood, waste wood and pulping liquor, reprocessing fuel and pipeline transportation fuels. 


Appendix 10 
ree eee sel Ae te ee ee ee 


Table A10-2 
Summary of Total Energy Demand — Canada and Regions 


(Petajoules) 


1981 1982 1983 1984 1985 1990 1995 2000 2005 


Canada 
Sectoral Demand 
Residential 1297 1349 1266 1256 1237 1262 TO 1381 1461 
Commercial 838 867 819 847 859 955 1074 1211 1363 
Industrial 2185 2001 2030 2096 2145 2422 2745 3118 3454 
Transportation — Road 1506 1397 1384 1378 1361 1301 1344 1416 1461 
— Air, Rail & Marine 407 348 318 318 324 357 414 465 500 
— Total 1912 1745 1701 1696 1685 1658 1754 1881 1962 4 
Non-Energy 607 550 S22 640 714 PACKS) 860 898 928 
Total End Use 6840 6510 6407 6535 6639 7072 Woe 8489 9168 
Own Use 487 465 455 460 478 540 514 55 594 
Electricity & Steam Generation 3756 3777 4093 4075 4250 4921 5701 6519 Wee 
Other Conversions ii 25 30 33 34 43 Or 38 42 
Less Electricity & Steam 1292 1306 1340 1390 1440 1663 1918 2199 2453 
Primary Energy Demand 9821 947) 9645 9713 9961 10913 12086 1SSSi7 14603 
Primary Demand by Fuel 
Nuclear 430 418 503 526 720 986 1156 1389 1558 
Hydro 2530 2495 2687 2663 2744 3043 3552 4088 4503 
Oil 3744 3344 3096 3065 3019 2838 2793 2940 3065 
Natural Gas 1738 NITE 1766 1812 1908 2266 2507 2780 3059 
NGL — Gas Plant 32 30 49 59 62 103 Welk 124 12 
Ethane 35 22 35 49 73 75 108 115 115 
Coal 842 896 1003 1014 897 996 1206 1282 1467 
Renewables 470 489 506 526 538 605 649 682 704 
Atlantic 
Sectoral Demand 
Residential ihe. 114 104 104 102 105 114 123 131 
Commercial 54 60 55 57, 58 64 71 80 90 
Industrial Wie ites: 144 148 150 167 194 Pipe 252 
Transportation — Road 126 ued ile ad 116 109 110 118 128 
— Air, Rail & Marine 52 oy) 35 34 34 36 40 43 46 
— Total Aa 154 147 150 150 145 149 160 175 
Non-Energy 1 12 13 14 14 16 ie 18 20 
Total End Use 531 493 463 472 474 497 545 605 667 
Own Use 40 nei) 31 83 34 or 39 43 48 
Electricity & Steam Generation 623 606 614 692 TAS 792 944 1017 1070 
Other Conversions 6 | | 1 1 1 1 1 1 
Less Electricity & Steam 105 105 106 114 116 134 161 195 221 
Primary Energy Demand 1095 1027 1002 1087 1105 1192 1368 1470 1566 


Table A10-2 (Cont'd) 


Primary Demand by Fuel 
Nuclear 

Hydro 

Oil 

Natural Gas 

NGL — Gas Plant 

Ethane 

Coal 

Renewables 


Sectoral Demand 

Residential 

Commercial 

Industrial 

Transportation — Road 
— Air, Rail & Marine 
— Total 


Non-Energy 
Total End Use 


Own Use 

Electricity & Steam Generation 

Other Conversions 

Less Electricity & Steam 
Primary Energy Demand 


Primary Demand by Fuel 
Nuclear 

Hydro 

Oil 

Natural Gas 

NGL — Gas Plant 

Ethane 

Coal 

Renewables 


1981 


1982 1983 1984 
Atlantic (Cont'd) 


0 a5 Tats 
470 460 501 
423 358 386 

0 0 0 

1 2 2 

0 0 0 

73 85 Wil 
60 63 65 
Quebec 
306 290 286 
167 159 163 
467 469 478 
381 267 266 
19 71 a 
360 339 CiCiI/ 
89 84 81 


103 98 99 
990 1031 1075 

-3 0 0 
425 437 466 


0 0 47 
986 1028 1024 
847 747 705 
113 136 146 

6 9 18 

0 0 0 

14 18 18 
88 93 96 
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Table A10-2 (Cont'd) 


Sectoral Demand 

Residential 

Commercial 

Industrial 

Transportation — Road 
— Air, Rail & Marine 
— Total 


Non-Energy 
Total End Use 


Own Use 

Electricity & Steam Generation 

Other Conversions 

Less Electricity & Steam 
Primary Energy Demand 


Primary Demand by Fuel 
Nuclear 

Hydro 

Oil 

Natural Gas 

NGL — Gas Plant 

Ethane 

Coal 

Renewables 


Sectoral Demand 

Residential 

Commercial 

Industrial 

Transportation — Road 
— Air, Rail & Marine 
— Total 


Non-Energy 
Total End Use 


Own Use 

Electricity & Steam Generation 

Other Conversions 

Less Electricity & Steam 
Primary Energy Demand 


1981 


1982 


1983 1984 
Ontario 

455 449 
312 310 
TAT. 776 
483 476 
87 86 
569 561 
178 193 
2261 2289 
163 163 
1247 Wie 
13 14 
441 442 
3242 3165 
468 462 
426 401 
1010 994 
699 Hats) 
21 21 

0 @) 
532 485 
86 87 

Manitoba 

55 55 
42 45 
39 42 
65 61 
15 16 
80 ia 
10 10 
226 229 
26 26 
229 218 
0 @) 

53 85 
428 413 
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2000 
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Table A10-2 (Cont'd) 


1981 1982 1983 1984 1985 1990 1995 2000 2005 
Manitoba (Cont'd) 
Primary Demand by Fuel 


Nuclear 0 0 0 0 0 0 ¢) ¢) 0 
Hydro 151 hers} 226 212 22 212 252 24s) 202 
Oil TAS Vals! at 106 103 101 104 114 125 
Natural Gas 75 80 75 79 83 95 93 97 102 
NGL — Gas Plant 3 3 3 6] 2 3 4 4 4 
Ethane 0) 0) 0 0 0) 0 0 0) 0 
Coal 9 6 6 5 5 5 5 5 5 
Renewables 9 6 7 8 10 iS} 14 15 16 
Saskatchewan 


Sectoral Demand 


Residential 69 al Te hs is 74 74 76 Toe 
Commercial 29 34 32 33 34 40 46 oe 59 
Industrial 75 66 TA 75 79 94 Tis 130 146 
Transportation — Road 84 83 85 89 87 84 85 92 102 
— Air, Rail & Marine 10 9 8 8 8 9 lt V2 13 
— Total 94 91 93 97 96 94 96 103 ite, 
Non-Energy 9 14 13 13 13 14 15 16 Wg 
Total End Use 277 282 281 294 297 316 342 SVL 414 
Own Use ere 40 39 43 48 62 45 46 51 
Electricity & Steam Generation 120 131 126 142 148 170 198 227 246 
Other Conversions 0 0 0 0 0 0 0 0 0 
Less Electricity & Steam 36 on 39 42 44 50 58 66 73 
Primary Energy Demand 399 416 407 436 440 498 528 585 638 
Primary Demand by Fuel 
Nuclear 0 0 0 0 0 0 0 0 0 
Hydro Si) 29 24 29 29 40 41 41 65 
Oil 147 147 144 149 148 143 145 156 170 
Natural Gas 124 ey 125 127, 135 164 162 TY. 196 
NGL — Gas Plant 1 2 1 2 2 3 3 4 4 
Ethane 0 0 0 0 0 0 0 0 0 
Coal 84 96 101 118 123 ake) 160 188 183 
Renewables 11 10 12 is 14 16 Vi 19 21 
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Table A10-2 (Cont'd) 


1981 1982 1983 1984 1985 1990 1995 2000 2005 


Alberta 

Sectoral Demand 
Residential Sie) 192 WE 167 161 166 76 188 205 
Commercial 126 144 129 143 148 174 203 236 276 
Industrial 185 475 165 169 Kye 199 236 279 320 
Transportation — Road Z2N3 204 207 204 195 178 176 188 202 

— Air, Rail & Marine 50 47 44 44 45 49 Sy 66 10.4 

— Total 264 251 250 248 240 227 238 254 ae 
Non-Energy 23 223 260 295 347 376 443 463 474 
Total End Use 952 986 976 1022 1069 1141 1291 1419 1546 
Own Use 48 54 50 Si Do 64 58 61 66 
Electricity & Steam Generation 309 331 32d 310 323 395 467 550 634 
Other Conversions V7 16 16 18 19 26 18 17 20 
Less Electricity & Steam 92 99 102 104 108 131 156 184 ZA3VE 

Primary Energy Demand 1235 1284 1261 1298 1357 1495 1678 1863 2056' © 

Primary Demand by Fuel 
Nuclear 0 0 0 0 0 0 0 0 0 
Hydro 22 we? 16 ies iw seg 57 152 Rove 
Oil 407 379, ue Ore 374 370 362 374 405 433 
Natural Gas 514 565 550 558 590 664 724 780 S520 
NGL — Gas Plant 5 10 8 8 9 12 14 16 TOs 
Ethane 30 22 els) 49 es) gs) 108 ES) Log 
Coal 233 2H 207 279 275 340 3/5 369 458 © 


Renewables 20 20 ee 23 23 29 26 ab ee 


Sectoral Demand hae 
Residential 119 126 Waly 119 119 121 128 136 144 r 


Commercial 94 99 90 97 99 110 Vee 147 171 
Industrial 399 390 396 410 417 466 510 563 (614 | 
Transportation — Road 186 171 165 166 168 168 175 181 196° 
— Air, Rail & Marine 86 71 57 59 61 fe 85 100 109 — 
— Total efe 243 222 225 229 239 260 281 304 — 
Non-Energy 32 31 34 35 36 61 64 66 69 
Total End Use 917 888 859 885 899 997 1089 1193 1302 
Own Use 52 49 49 47 SZ 67 ao 61 67 
Electricity & Steam Generation 456 460 526 501 522 595 702 829 949 
Other Conversions 2 -4 ) 0 0 0 0 0 (oy. 


Less Electricity & Steam 159 161 162 Vm 178 203 238 282 324 
Primary Energy Demand 1268 1235 1272 1262 1296 1456 1607 1801 1994 
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Table A10-2 (Cont'd) 


1981 1982 1983 1984 1985 1990 1995 2000 2005 


British Columbia and Territories (Cont'd) 
Primary Demand by Fuel 


Nuclear 0 6) 0 6) 0 0 0 ¢) 6) 
Hydro 434 438 508 481 501 S71 673 797 918 
Oil 442 392 350 Bou 352 349 366 391 420 
Natural Gas FA 183 181 188 195 261 285 324 362 
NGL — Gas Plant 2 2 6) Ss) 6 % 9 10 11 
Ethane 0 ¢) 0 0 0 0 0 0 0 
Coal ii 2 4 $} 4 3 4 4 oi 
Renewables 212 219 224 234 238 265 270 275 278 
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_ Air transportation 20,29,31,32 

Alberta 5, 19, 41, 42, 47, 49, 
51, 53, 55, 58, 59, 
61-63, 69, 77, 85, 87, 
88, 90, 93, 94, 106 

Alsands 76 

_ Alternative energy 

see Cost 

~ Ammonia 19 

Appliances 13-15, 31 

_ Arctic 55, 58, 69, 78 

_ Asphalt 13, 17, 19, 83 

_ Atlantic provinces 11, 25, 28, 

29, 66, 67, 83, 84, 93 

_ Automobiles 19 

_ Aviation fuels 58, 80 


Beaufort Sea 69, 78, 84, 89, 106 
_ Beyond economic reach 61, 62 
Biomass 3, 26, 54, 106 
Bitumen 69, 75-77, 83, 106 
- British Columbia 5, 25, 33-35, 
| 39, 42, 47, 51, 55, 58, 
61, 62, 64, 83, 87, 93, 
106 

Butanes 82, 83, 87-92 

see also Exports 


California 62, 63 

_Carbon dioxide 74, 75, 90 

Coal 3, 29, 31, 35, 40, 42-47, 

4 49, 51, 53, 54, 63, 64, 
69, 93-98, 100 

: see also Export, Reserves 

Cogeneration 17 

Commercial sector 

see Sector, Commercial 

Compressed natural gas 

see Natural gas for vehicles 

Connection schedule 61, 62 

Conservation 6, 13-17, 22, 23, 

* 26, 32, 34, 80, 105 

Costs 

- of Alternative energy 25, 
26 

- Refinery acquisition 5, 6, 
82, 84 


- Supply 26, 57, 70, 106 
- Upgrading 77 
Crude Oil 
see Exports, Price, Reserves 


Deferred reserves 
see Reserves, Deferred 
Deliverability 3, 55, 59-63, 66, 
107 
Diesel fuel 20, 80, 82 
Drilling 56-58, 60, 66, 71, 73, 
74, 79 


East Coast offshore 11, 58, 69, 
78, 84 
Economic activity 1, 2, 5-13, 17, 
18, 22, 23, 28, 66, 105 
Economic growth 7, 8, 10, 15, 
21, 22, 32, 35, 36 
Electricity 3, 6, 13, 17, 25, 
28-36, 39-54, 62, 65, 
79, 83, 94, 97, 98, 101, 
103, 105, 106, 107 
see also Exports, Price 
Energy efficiency 14-16, 20 
Energy intensities 2, 13-17, 20, 
22,105 
Enhanced oil recovery 71, 
73-76, 78, 101 
Environment 18, 19, 31, 94 
Established reserves 
see Reserves, Established 
Ethane 19, 87-90 
Ethylene 19, 90 
Exploration 11, 55, 69, 73, 74, 
78 
Exports 
Butanes 90, 91 
Coal 93-95, 100, 101, 102, 
106 
Crude oil 69, 71, 76, 80, 
82-85, 101, 102 
Electricity 40, 42-49, 51, 
52, 98, 101, 102, 105, 
107 
Natural gas 3, 55, 57, 
62-66, 101, 105, 107 
Natural gas liquids 87, 88, 
90, 98, 101, 102 
Propane 90, 91 
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Forestry 16 
Frontier areas 55, 57-59, 69, 78, 
79 


Gasification 26 

Gasoline 20, 80, 89, 90 

Generating capacity 3, 26, 30, 
40-50, 54, 101, 107 

Geological potential 2, 3, 57, 
58, 73, 78, 106 

Gross national product 1, 5, 8, 
10, 20, 105 


Heavy fuel oil 29, 31, 34, 53, 82, 
83 

Hibernia 60, 78, 106 

Household 9, 13-15, 19, 28, 30, 
34 

Hydroelectricity 25, 29, 31, 
42-49, 49, 52, 53 


Imports 62, 64, 69, 71, 80, 
82-84, 94, 95, 100, 102 

Income 7, 14, 15, 19 

Industrial chemicals 16, 17 

Industrial sector 

see Sector, Industrial 

Infill drilling 71, 74, 79 

In situ recovery 69, 74-77 

Interprovincial Pipe Line Limited 
84 

Interfuel competition 28, 29, 31, 
65, 80, 106 

Iron and steel 10, 16, 94 


Labour force 8, 9 

Light crude oil 3, 71, 81, 83-85, 
88, 106 

Light fuel oil 80 

Liquefaction 26, 69 

Liquefied petroleum gas 79 

Load factor 20, 39, 64 

Loss 31, 39, 41, 63, 64, 80, 94, 
97,98 


Mackenzie Delta 55, 58, 60, 69, 
78, 84, 89, 106 

Manitoba 25, 31, 40-42, 46, 47, 
51, 63, 93 

Marine 20 


Methanol 19, 26 

Middle distillate 82 

Mining 10, 16, 17, 48, 69, 76, 
77, 78, 93 

Miscible, Floods, Fluids 74-76, 
89, 90 

Model 3, 20, 75 

Municipal waste 25, 26 


Natural gas 
Demand 18, 19, 53, 65-67 
Supply 52-62, 87, 88 
see Exports, Price, Reserves 
Natural gas for vehicles 20, 66 
Natural gas liquids 3, 13, 18, 19, 
35, 74, 75, 87-92, 97 
see Exports 
Netback 55, 60 
New Brunswick 29, 40, 43-45, 
51, 53, 93 
Newfoundland 29, 42, 45, 53, 78 
Non-Energy sector 
See Sector, Non-Energy 
Northwest Territories 25, 33, 
35, 48, 55, 71 
Nova Scotia 28, 43, 44, 53, 93 
Nuclear power 31, 40, 42-49, 
51-53, 63, 97, 98, 100, 
103 


Oil sands 11, 69, 70, 75-77, 85, 
106, 107 

Ontario 5, 19, 25, 26, 28, 30, 
31, 41, 45, 46, 51, 53, 
55, 57, 82-84, 93-95 

OPEC 6-8 

Own use 79, 89, 94, 97 


Peak load 39, 49 


Peat 26, 28 

Pentanes plus 69, 75, 76, 85, 
87-90 

Petrochemicals 13, 16-19, 65, 
66, 90, 91, 101 


Plasma arc technology 94 

Policy 1, 5, 7-10, 13, 15, 18, 26, 
33, 36, 62, 65, 76, 79, 
94, 105, 107 

Population 8, 9, 11, 13, 15, 51, 
63, 102, 105 


Portland-Montreal Pipeline 84 
Price 
Crude Oil 5, 26, 73, 74, 76, 
77, 80, 107 
Electricity 5, 6, 26, 29, 31, 
33, 34, 82,105 
Field Gate 57 
Natural Gas 5, 26, 29, 31, 
33-35, 55, 57, 59, 
62, 63, 105-107 
Refined petroleum products 
5,18 
Wholesale 1 
World oil 1, 2, 3, 5-8, 26, 
35, 71, 75, 79, 93, 94, 
105, 107 
Primary energy 3, 39, 51, 52, 
97, 98, 100, 103 
Prince Edward Island 41, 43, 
. 44, 53 
Productive capacity 7, 8, 69, 71, 
73-75, 79, 101 
Productivity 9, 15 
Propane 20, 74, 87-91, 106 
see also Exports 
Pulp and paper 10, 16, 17, 26, 
27, 29 
Pulping liquor 27, 34, 54 


Quebec 5, 25, 28-30, 39, 42-46, 
51, 53, 82-84 


Rail transportation 20, 94 
Refineries 3, 5, 6, 31, 76, 79, 
80, 82, 83, 85, 87-90 
Refined petroleum products 13, 
26, 80, 82, 107 
Refinery feedstocks 3, 69, 77, 
80, 82, 83, 89, 90 
Reprocessing 32, 65, 87, 88, 97 
Reserves 9, 87, 88, 90, 93, 101, 
106 
Coal 42, 93, 101, 106 
Crude oil 69, 70, 71, 73-76, 
78 
Deferred 61 
Established 55, 56, 58-62, 
69-71, 73, 76 
Natural gas 2, 3, 55-62, 107 
Residential sector 
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see Sector, Residential 
Resource 2, 9-11, 21, 25, 26, 
39, 42, 54, 56, 58, 59, 
63, 69, 70, 76, 78, 93, 
95, 106, 107 
Road 19, 20, 76 
Royalties 57, 70, 75, 77 


Sable Island 58 
Saskatchewan 31, 32, 42, 46, 

47, 51, 53, 61, 62, 

77, 93, 94, 106 
Scotian shelf 28, 60, 89, 90, 106 
Sector 

Commercial 13-16, 20, 29, 

64, 90 

Industrial 13, 14, 16, 17, 20, 
28, 29 

Non-Energy 13, 17-19, 30 

Residential 13-15, 20, 29, 
64 

Transportation 13, 14, 19, 

20 
Self-sufficiency 83, 103 
Soft energy 25, 26 
Solar 3, 25, 26, 54, 106 
Straddle plant 87, 88 
Supply capability 60 
Synthetic crude oil 69, 76, 87, 

89, 106 


Taxation 5, 25, 29, 77, 79 
Technology 14, 17, 25, 26, 55, 
59, 69, 94, 106 
Technological changes 9, 10, 
58, 75, 78, 106, 107 
Thermal Process 75 
Thermo-mechanical pulping 
process 17, 29, 34 
Tidal power 43 
Transportation sector 
see Sector, Transportation 
Trucks 19, 20, 80, 93 


Ultimate potential 56, 57 
Uncommitted gas reserves 61 
United States 8, 9, 19, 29, 39, 
42, 46-48, 51, 53, 
62-64, 76, 77, 85, 
94, 95, 101, 103, 107 


Upgrading 11, 31, 71, 76-78, 
82, 83, 85, 87, 89 


Vancouver Island Pipeline 33, 34 

Venture 58 

Very low permeability reservoirs 
55, 58, 59 


Waterflooding 71, 74 

Wind 54 

Wood 16, 25, 26, 28, 29, 31, 33, 
34, 63, 64, 102 


Yukon 33, 35, 41, 48, 63 


A-209 


6045 


i ae : o 


MT 7é¢ 
= "Gl 2 


1 uJADIAN ENERGY 


Supply and Demand 
1983 - 2005 


Summary Report 


ae NATIONAL ENERGY BOARD September 1984 


CANADIAN ENERGY 


Supply and Demand 1983 — 2005 


SUMMARY REPORT 


National Energy Board 
September, 1984 


PHOTO CREDIT: 


BRITISH COLUMBIA HYDRO AND POWER AUTHORITY 


BENNETT DAM 


© Minister of Supply and Services Canada 1984 


Cat. No. NE23-15/1984 E 
ISBN 0-662-13297-1 (set) 


This report is published separately 
in both official languages. 


Copies are available on request from: 


Secretariat 

National Energy Board 
473 Albert Street 
Ottawa, Canada 

K1A OE5 

(613) 992-3972 


Printed in Canada 


© Ministre des Approvisionnements et Services Canada 1984 


Ce rapport est publié séparément 
dans les deux langues oOfficielles. 


Exemplaires disponibles aupres du: 


Secrétariat 

Office national de l’énergie 
473, rue Albert 

Ottawa (Canada) 

K1A OE5 

(613) 992-3972 


Imprimé au Canada 


Foreword 


eee 


The National Energy Board (NEB) 
was Created by an Act of Parliament in 
1959. The Board's regulatory powers 
under the National Energy Board Act 
include the licensing of the export of oil, 
gas and electricity, the issuance of cer- 
tificates of public convenience and 
necessity for interprovincial and_in- 
ternational pipelines and international 
power lines, and the setting of just and 
reasonable tolls for pipelines under 
federal jurisdiction. The Act also re- 
quires that the Board keep under re- 


view the outlook for Canadian supply of 


all major energy commodities, includ- 
ing electricity, oil and natural gas and 
their by-products, and the demand for 
Canadian energy in Canada and 
abroad. 


Since its inception the Board has 
prepared and maintained forecasts of 
energy supply and requirements and 
has from time to time published reports 


Energy Units: 


The energy units most commonly re- 
ferred to in this report are the gigajoule 
(GJ) and the petajoule (PJ). A 30-litre 
gasoline fill-up contains about one 
gigajoule of energy. A petajoule is one 
million gigajoules. A city the size of 
Toronto or Montreal uses a petajoule of 
energy for all uses (heat, light, transpor- 
tation, etc.) about every 17 hours. The 
table on the last page of the report 
shows some key conversion factors we 
have used in compiling and converting 
the data used herein. 


on them after obtaining the views of 


‘interested parties. The latest of these 


reports was issued in mid-1981. Since 
that time the outlook for energy markets 
has changed, reflecting changing per- 
ceptions of the future of energy prices, 
economic activity, the availability of en- 
ergy supplies and changes in govern- 
ment policies. 


In light of these changes and the 
concomitant need to reappraise future 
prospects, the Board, in October 1983, 
invited provincial governments, _ in- 
dustry, major energy consumers and 
public interest groups, representing a 
broad cross-section of the energy com- 
munity to assist in the preparation of an 
update of its 1981 long term projections 
of energy supply and demand in Cana- 
da. On this occasion, Board staff was 
requested to prepare a report without 
the involvement of Board members ina 
formal hearing process as had pre- 


viously been the practice. Some 65 writ- 
ten submissions were received and re- 
viewed in early 1984. The Board ex- 
tends its thanks to those who contrib- 
uted to the staff's work in preparing 
these sets of estimates. It hopes that 
readers will be provided with a useful 
review of the country’s energy pros- 
Decis: 


This Summary Report provides an 
overview of the major assumptions and 
results of the analysis of the supply and 
demand for energy in Canada. The in- 
terpretations and conclusions pre- 
sented are, of course, those of Board 
staff. More detailed information on fore- 
cast assumptions, methodology and 
results are contained in the Technical 
Report which can be obtained by con- 
tacting the Secretary of the Board at 
473 Albert Street, Ottawa, Ontario, 
K1A OE5. 
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HIGHLIGHTS 


The main conclusions of the Board 
staff analysis of the supply of, and de- 
mand for, all forms of energy in Canada 
are: 


Demand 


The use of energy by Canadian con- 
sumers is projected to grow at 1.6 per- 
cent a year during the period 1983- 
2005, about one-third of the annual rate 
of increase of some 5 percent ex- 


perienced in the 1960s and 1970s. The - 


lower rate of increase results from more 
efficient use of energy in all sectors of 
the economy and from lower economic 
growth than occurred over much of the 
past two decades. The market share of 
oil will continue to decline and the 
shares of gas, electricity and other en- 
ergy sources will rise. By 2005, oil will 
retain only half the market share it had 
before the first major price increases in 
1973. 


Oil 

Canada currently produces more 
crude oil than it consumes, when 
light crude oil and heavy crude oil are 
considered together. There is a rea- 
sonable likelihood that this situation 
will continue, but this is far from cer- 
tain because significant production 


from new oil sands plants and from 
the frontier areas will be required. 


Heavy crude oil and crude bitumen 
from in situ oil sands projects will be in 
excess supply throughout the forecast 
period. We assume that a proportion of 
heavy crude oil production will be up- 
graded to augment light oil supplies. 
Some form of incentive will be neces- 


Sary, however, to make the upgrading 
process profitable. 


Production from frontier areas, 
together with new supplies of synthetic 
oil from oil sands mining plants are 
Critical to our light crude oil forecast. 
Both supply sources are subject to con- 
siderable uncertainty and both are 
highly dependent for financial viability 
on oil prices relative to costs, and tax 
and royalty regimes. Supplies from 
frontier areas will depend on explora- 
tion success in finding large, economi- 
cally accessible reservoirs. 


We are projecting that domestic pro- 
duction of light crude oil willbe less than 
Canadian demand, except for a brief 
period following initiation of frontier pro- 
duction in 1993. This implies a continu- 
ing need for imports. 


Gas 


Natural gas supply from Western 
Canada will meet domestic and author- 
ized export demand until about 2005. 
The date could be afew years earlier, or 
several years later, depending on the 
rate of discovery and development of 
new gas. Thereafter, alternative supply 
sources, such as the frontier areas or 
the very low permeability reservoirs in 
Western Canada, will be required to 
satisfy Canadian demand. 


The cost of finding new Western 
Canadian supplies will rise overtime, as 
quantities discovered relative to drilling 
activity continue to decline, and lower 
productivity reservoirs dominate the 
production scene. The extent to which it 
is possible to develop new supply 
sources to replace conventional pro- 


duction will depend on discovery suc- 
cess, technological progress, and 
prevailing economic conditions. 


Electricity 


We see no constraint on the ability of 
the electrical industry to meet domestic 
demand during the review period. 
Canada has large resources of coal, 
hydroelectric energy and uranium for 
generating purposes, and generating 
Capacity over and above that required 
to satisfy the Reference Case demand 
could be achieved if desired. 


At present, the industry in general 
has adequate reserve generating 
Capacity although the margins vary 
across the country. In some provinces, 
considerable excess capacity is avail- 
able that could support increasing 
power exports to the United States. 


Other Energy Forms 


Natural gas liquids will continue to be 
available to meet Canadian needs, with 
substantial excess volumes remaining 
for export. 


Coal production willincrease to satis- 
fy a growing requirement for electricity 
generation in Alberta and Saskatch- 
ewan, and the export market. 


The use of alternative energy forms, 
including wood, wood wastes and solar 
power will increase significantly over 
the projection period but their share of 
total energy use will remain relatively 
small, less than eight percent. 


INTRODUCTION 


In this report, we provide a broad 
outline of what appear to us to be the 
major trends in Canadian energy mar- 
kets, given our analysis of information 
currently available about the prospects 
for changes in major underlying var- 
iables and the consequent impact on 
energy supply and demand. 


Energy markets in Canada and the 
world have changed remarkably in re- 
cent years in response to a number of 
factors: 


¢ The oil price shocks of 1973 and 
1978-1980 resulted in a dramatic in- 
crease in world oil prices; in 1982 the 
official selling price of OPEC’s marker 
crude was some 17 times greater 
than in 1972. 


Reflecting the volatility of world oil 
prices, views about the prospects for 
future prices have changed sub- 
stantially in recent years. 


Influenced in significant measure by 
the oil price shocks, economic 
growth in Canada and abroad has 
been markedly lower in the past de- 
cade than it had been in the earlier 
post-war period. 


In Canada, major changes in energy 
pricing and taxation policies were 
implemented. 


The submissions made to the Board 
indicate that there remains a consider- 
able range of opinion about the future 
course of economic activity and world 
oil prices, and about their impact on 
energy markets. 


There is also uncertainty about future 
Canadian energy policies. Indeed, 
some projections we received were 
predicated on the assumption that 
there would be changes in energy 
policies and/or pricing practices. 
Clearly, policies will change in re- 
sponse to events and inresponse to the 
choices of society as reflected in gov- 
ernment decisions. It is not the purpose 


of this analysis to assess the likelinood 
of policy changes. 


Itis, nonetheless, necessary to adopt 
a working hypothesis about the policy 
framework, and as it is usual, in studies 
of this kind, to assess the prospects for 
energy markets in the context of the 
existing legislation and pricing prac- 
tices, we conducted our analysis on 
that basis. 


Our approach is to assess_ in- 
dependently the prospects for supply 
of and demand for the major energy 
forms and then to observe whether the 
prospects are for a continuation or 
emergence of an excess supply or 
demand. 


Given all the uncertainties, it would 
be undesirable and misleading to rely 
ona single projection of supply of and 
demand for energy in Canada. It is 
clearly important to have a Reference 
Case that, after considering all the evi- 
dence, including that from submis- 
sions, outlines our assessment of the 
most plausible profiles of demand and 
supply. It is also important, however, 
that we assess a range of outcomes for 
the supply of and demand for the differ- 
ent energy forms. 


The band of plausibility that we have 
identified for energy supply and de- 
mand reflects the uncertainties associ- 
ated with a wide range of factors. Of 
Critical importance, however, are the 
prospects for Canadian energy prices 
and for the level and rate of growth of 
Canadian economic activity. 


Under current policies, Canadian oil 
and gas prices follow world oil price 
levels but remain below them to a slight 
degree in the case of oil, and toasome- 
what larger degree in the case of natu- 
ralgas. The central price assumption in 
our analysis, therefore, is that relating to 
the world price of crude oil. 


Our projected world oil price reflects 
the view that the world oil market will be 


characterized by an excess supply for 
the next few years but that, as time goes 
on, world oil demand will increasingly 
press against productive capacity and 
oil prices will tend to rise relative to the 
prices of other goods and services. Our 
Reference Case projection has world 
prices remaining relatively steady over 
the next four years, following which the 
prices rise at an annual rate of about two 
percent in excess of the rate of inflation. 


The submissions we received con- 
tained a wide range of assumptions 
about world oil prices. We thought it 
reasonable to adopt the outer bounds 
of submittors’ assumptions as our 
plausible range of future oil prices. Our 
assumptions are shown in Figure 1. 


From the starting point of world oil 
prices, Canadian oil prices are pro- 
jected taking account of the existing 
framework in agreements between the 
federal and provincial governments. 
Natural gas prices are related to oll 
prices based on existing federal and 
provincial policies. This means that in 
Ontario and Quebec, gas prices to dis- 
tributors are assumed to remain at 65 
percent of oil prices. Electricity prices 
are determined largely by the cost of 
installing and operating generating 
capacity, and we have assumed that 
over the longer run they would rise at a 
rate equal to the rate of inflation. 


The implications of our Reference 
Case assumption for average Cana- 
dian retail energy prices are shown in 
Figure 2. Relative energy prices at the 
retail level vary significantly across 
Canada as a result of such factors as 
availability and cost of local supply, 
transmission and distribution costs, 
and provincial pricing and taxation 
policies. Generally, however, retail 
prices in all provinces can be expected 
to follow similar trends. Under our 
assumptions, fuel oil and natural gas 
prices tend to increase relative to the 
price of electricity over the projection 
period. 


Economic analysts are virtually 
unanimous in forecasting that the long 
term trend rate of growth in the Cana- 
dian economy will be slower in the fu- 
ture than it has been in the past 20 
years. This is largely because tt is vir- 
tually certain that the rate of growth in 
the Canadian population and work- 
force will be slower in the future than it 
has been in the past two decades, and 
the rate of productivity growth, though 
accelerating somewhat from its recent 
very low levels, will remain somewhat 


below the trend rate of growth which ~ 


has occurred in the past. 


At present, the Canadian economy is 
operating significantly below capacity, 
so that over the next few years, ithas the 
ability to grow at a rate significantly in 
excess of its potential growth rate over 
the longer term. For a number of rea- 
sons, the prospects for economic 
growth in Canada and, indeed, in the 
industrial world, are extremely un- 
certain and we thought it prudent to 
adopt the assumption, for the Refer- 
ence Case, that economic growth 
would be moderate in Canada over the 
next few years. Our economic growth 
assumptions are illustrated in Figure 3. 
Under our Reference Case, the Cana- 
dian economy grows at an annual rate 
averaging 3.4 percent in the years to 
1990, a rate of growth that would still 
leave the economy operating some- 
what short of its productive capacity by 
the end of the decade. For the 1990s 
and beyond, we assume a rate of 
growth in real GNP in Canada of about 
3 percent a year. 


Recognizing the possibility of a 
medium term growth path weaker than 
that of the Reference Case, we have 
assessed the implications for energy 
demand if economic growth in Canada 
were to average some 2 percent a year 
over the remainder of the 1980s, anda 
somewhat higher rate in later years. We 
have also assessed the implications for 
energy demand if economic growth 
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were to proceed at a significantly faster 
pace in the 1980s so as to approach 
productive capacity by 1990. Our high 
growth scenario has economic activity 
rising at rates averaging some 4.5 per- 
cent per year through 1990 and 3.2 
percent per year thereafter. 


We outline below our projections of 
energy demand. This is followed by a 
summary of the supply and demand 
outlook for each energy form and then 
by a discussion of total energy bal- 
ances. 


——————————————————————————————————————— 


ENERGY DEMAND 


Between 1980 and 1982, end use 
energy demand in Canada declined by 
eight percent; in 1982, end use require- 
ments were only marginally above their 
1977 level. Growth in energy demand 
has resumed in recent months, and 
given our assumptions about econom- 
ic activity, it can be expected to contin- 
ue to grow. The impact of economic 
growth will, however, be mitigated for 
some years to come as we continue to 


respond to the very large energy price — 


increases of recent years. 


For the rest of the 1980s, we expect 
energy demand to grow at an average 
annual rate of only about one percent. 
Over the longer period to 2005, energy 
demand growth is projected to average 
some 1.7 percent a year reflecting our 
assumption of growing economic activ- 
ity in an environment of relatively stable 
energy prices. Our projection of energy 
use by sector is shown in Figure 4. 


Energy use is likely to grow particu- 
larly slowly in the residential sector, at a 
rate of about only 0.5 percent a year. 
The number of households will be in- 
creasing at much lower rates than have 
occurred in the past. The energy effi- 
ciency of households is likely to im- 
prove significantly over time as the pro- 
portion of new, more energy efficient, 
residences in the housing stock in- 
creases and as greater use is made of 
more energy efficient space heating 
and other appliances. 


For the commercial sector of the 
economy, which constitutes all service 
industries in the economy except trans- 
portation, we are projecting growth in 
energy use of about 2 percent a year 
between 1983 and 1990. This reflects 
the net effect of a more rapid rate of 
growth in economic activity than has 
recently occurred, offset to some extent 
by improvements in the efficiency of 
energy use. Over the longerrun, energy 
demand in this sector, dominated by 


growth in economic activity, is pro- 
jected to grow somewhat more quickly 
at a rate of 2.5 percent a year. 


The goods producing industries are, 
in total, the largest consumers of end 
use energy in Canada. The use of ener- 
gy is highly concentrated in the mining, 
iron and steel, pulp and paper, and 
industrial chemicals industries, which 
collectively use some two-thirds of the 
energy consumed in industry. In the 
past, energy use in industry has grown 
at about the same rate as industrial 
output. Our assessment is that there is 
considerable potential for conservation 
in industry, and that, as investment 
spending grows in the future, industry 
will be putting machinery and equip- 
mentin place that is much more energy 
efficient than that which it replaces. 


Thus, we project end use energy 
demand in industry to grow at a signifi- 
cantly lower rate than industrial output. 
Because the goods producing indus- 
tries were most affected by the 1982 


Figure 4 


recession, the recovery in their output is 
likely to be relatively rapid inthe next few 
years. Moreover, unlike some analysts, 
we assume that the goods producing 
industries will maintain their share of 
GNP near 1981 levels. As a conse- 
quence, energy demand in this sector 
grows throughout the projection hori- 
zon at an average annual rate of about 
2.5 percent. Notwithstanding this rela- 
tively rapid rate of increase in industrial 
sector demand for energy, the level of 
energy use does not regain its 1980 
level until 1988. 


Next to the industrial sector, trans- 
portation is the largest consumer of 
energy, which in this case consists vir- 
tually entirely of oil-based products. 
Some 80 percent of the energy used in 
transportation is consumed by road 
vehicles. Energy used in transportation 
grew at a rate of about 6 percent a year 
inthe 1960s and early 1970s, slowed to 
3 percent between 1973 and 1978, and 
since then, has actually declined. 
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We are projecting a further marginal 
decline in energy used in road trans- 
portation through 1990, with very mod- 
est growth occurring thereafter. Un- 
derlying this projection is the assump- 
tion that energy demand for use in auto- 
mobiles will continue to decline but the 
impact of this decline will be moderated 
by an increase in fuel used by trucks. 


In our Reference Case, energy de- 
mand for use in automobiles is pro- 
jected to decline in spite of a consider- 
able increase in the rate of new car 
sales from recent levels. This decline is 
based on the assumption that the pro- 
portion of smaller cars will continue to 
rise, and that fuel efficiencies will con- 
tinue toimprove significantly for the next 
few years. The average fuel efficiency 
of cars is projected to increase from its 
current level of 14 litres per 100 kilo- 
metres, to 8 litres per 100 kilometres in 
2005 (from 20 to 36 miles a gallon). Fuel 
use by trucks is projected to grow more 
strongly than for automobiles. We have 
assumed only modestimprovements in 
the fuel efficiency of the truck fleet and 


Figure 5 


we are projecting relatively strong 
growth in the stock of trucks to accom- 
modate a growing need for freight 
transportation. 


In our view, the energy used in road 
transportation is likely to continue to 
consist overwhelmingly of gasoline and 
diesel fuel. Because the proportion of 
trucks using diesel fuel will continue to 
increase, the share of diesel fuel is pro- 
jected to increase from about 16 per- 
cent in 1983 to some 26 percent by 
2005. It seems probable that there will 
be increasing use of propane and natu- 
ral gas for vehicles, and that use of 
these new fuels will occur mainly in 
commercial vehicles. The share of pro- 
pane and natural gas in road sector 
energy demand is projected to rise to 
about 5 percent by 2005, representing 
some 600 000 vehicles. This is a con- 
siderable increase over the current 
share of 0.3 percent of energy demand 
for 25 000 vehicles. 


Use of oil and gas for petrochemical 
and other non-energy production is 
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likely to grow modestly. Some 590 peta- 
joules of hydrocarbons were used for 
these purposes in 1983 (52 percent oil, 
39 percent gas and 9 percent natural 
gas liquids). Almost two-thirds of this 
use was for petrochemical production 
and, of the remaining 200 petajoules, 
over one-half was used in the produc- 
tion of asphalt. 


Demand for petrochemical products 
has begun to recover and growth can 
be expected to continue with growth in 
the industrial economies. All of the 
growth in demand for petrochemical 
feedstocks will occurin natural gas and 
natural gas liquids. The use of oil is likely 
to decline both in absolute and relative 
terms. 


Market Shares 


Since the early 1960s, energy use in 
the residential, commercial and _in- 
dustrial sectors has shifted sub- 
stantially from oil. Residential and com- 
mercial users have been switching to 
natural gas and electricity, the pulp and 
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paper industry to waste wood and pulp- 
ing liquor, and other industries to natu- 
ral gas. 


More recently, the shift from oil has 
been encouraged by the high relative 
price of oil and by various government 
programs and policies, including the 
Canadian Oil Substitution Program, 
financial support for the extension of the 
natural gas transmission system, the 
Industrial Conversion Assistance Pro- 
gram (for natural gas), and the Forest 
Industry Renewable Energy Program. 


Abundant supplies in Canada of 
both natural gas and electricity have led 
to intense competition between these 
two fuels, particularly in Quebec. In ad- 
dition to the various government in- 
itiated off oil programs, both electric 
utilities and natural gas distributors 
have introduced incentives to induce 
consumers to convert from oil. The out- 
come of this competition is uncertain, 
but, whatever happens, it Is virtually 
certain that the declining trend in the 
share of oil will continue. We project oil 
use in residential, commercial and in- 
dustrial sectors taken together to be 
only 71 percent of its current level by 
1990. 


The distribution of total energy de- 
mand in Canada reflects the regional 
distribution of the population. Eighty- 
five percent of Canada’s energy use is 
concentrated in the four largest prov- 
inces, British Columbia, Alberta, 
Ontario and Quebec. It also reflects the 
differences in the composition of eco- 
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nomic activity in different parts of the 
country. Alberta, forexample, uses pro- 
portionately more energy per capita 
and per unit of total output than does 
Ontario; its economy is to alarge extent 
based on the energy industries which, 
themselves, are highly energy in- 
tensive. 


In the period from 1960-1980, there 
was a relatively constant ratio of end 
use energy demand to real GNP in 
Canada, as shown in Figure 7. If sucha 


1985 1990 1995 2000 2005 


relationship were to continue in the fu- 
ture, the rate of increase in energy use 
would be equal to the rate of increase in 
GNP. Since 1979, however, energy use 
has been growing at a slower rate than 
has GNP. Our assessment of the pros- 
pects for energy use in the different 
sectors of the economy suggests that 
this trend will continue, so that by 2005 
there could be an improvement of up to 
27 percent in the efficiency with which 
energy is used in the Canadian econ- 
omy. 


i 


OIL 


The demand for crude oil in Canada 
fell from its 1979 peak of nearly 300 000 
Cubic metres a day to about 230 000 
cubic metres a day in 1983. Our projec- 
tion shows a continued but slower de- 
cline in oil demand through the 1980s, 
to about 200 000 cubic metres a day in 
1990, in response to more efficient use 
of oil and the substitution of other fuels in 
residential, commercial and industrial 
markets. Oil use in the transportation 


sector and for non-energy uses, such . 


as the manufacture of asphalt and pet- 
rochemicals, generates a small. in- 
crease in total oil demand in the 1990- 
2005 period, so that demand returns to 
about the 1983 level by 2005. 


Underlying our Reference Case pro- 
jection are the assumptions that there 
will be considerable improvement in 
vehicle fuel efficiencies, that the mix of 
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cars will shift significantly in favour of 
small cars, and that there will be a sub- 
stantial further decline in the use of oil in 
residential, industrial and commercial 
uses. There is, of course, considerable 
uncertainty about each of these and oil 
demand could, we estimate, be some 
13 percent greater or lower than our 
Reference Case by the year 2000. 
There is, in our view, a greater risk that 
our Reference Case has understated, 
rather than overstated, oil demand. 


On the supply side, Canada is now 
dependent on conventional oil from the 
Western Canada Sedimentary Basin. 
This basin is in a mature stage of de- 
velopment. The rate of finding and de- 
veloping conventional crude oil re- 
serves is averaging only about half the 
rate of production. More conventional 
oil has already been produced from this 
area than is expected to be available 
in total, from remaining established re- 
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serves, future enhanced oil recovery, 
and future discoveries. Figure 9 shows 
the relative magnitudes of these supply 
components. Although the amount of 
oil that can be produced from es- 
tablished reserves using conventional 
techniques is not in doubt, the high 
costs of additional extraction using en- 
hanced recovery techniques and the 
increasing difficulty of finding smaller 
accumulations of new oil in areas that 
are generally well explored make these 
supply sources relatively uncertain. 


In light of the diminishing ability of 
conventional oil resources to meet 
domestic needs considerable empha- 
sis in the future will be placed on de- 
velopment of the frontier areas and the 
oil sands. Our Reference Case projec- 
tion of oil supply contemplates that the 
proportion of production from the vari- 
ous sources will change over time, as 
set out in Table 1. 


By 2005 the proportion of synthetic 
crude oil and oil from the frontiers is 
projected to constitute 68 percent of 
total light crude oil supply. However, 
development of both these sources is 
fraught with uncertainty. In the case of 
the oil sands the resource is vast and 
known, but the costs of production are 
high. The extent of development will 
dependon oil prices, future costs, fiscal 
terms and the financing capability of the 
industry. In the case of supply from 
frontier areas, there appears to be con- 
siderable potential for new discoveries. 
Considerable effort has been spent on 
frontier exploration in recent years and 
some success has been achieved in 
the Hibernia and Beaufort Sea areas. 
Though economic factors are impor- 
tant, the major uncertainty about the 
frontier regions has to do with whether 
economically accessible oil reservoirs 
will be found. 


Because of the very different quali- 
ties and markets for light and heavy 
crude oil, separate balances of supply 
and requirements have been pre- 
pared. 
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Table 1 
Sources of Crude Oil Production 
Thousands of Cubic Metres a Day 


1983 1990 2005 
Conventional Light 
and Pentanes Plus 174.1 WES) 49.9 
Oil Sands Synthetic 
(including Upgrading Heavy) 23.5 42.5 63.5 
Frontier — 1.9 440 
Total Light 197.6 161.9 157.4 
Blended Heavy Crude 
and Bitumen 43.9 39.1 5o.2 
Total 241.5 201.0 216.6 


Figure 10 shows the projected Refer- 
ence Case supply and demand bal- 
ance for light crude oil. At present, we 
have enough light crude oil supply to 
meet all of Canada’s needs, although 
some is being exported from Western 
Canada and approximately equal 
volumes are being imported into the 
Atlantic and Quebec regions. The 
supply is projected to decline during 
the rest of the 1980s, but to increase in 
the early 1990s as frontier oil is brought 
to market. This figure clearly shows the _ 
critical importance of frontier and syn- 
thetic sources to the future supply of 
light crude oil. If these supplies fail to 
materialize then Canada’s depen- 
dence on imports of foreign crude oil 
could be substantially greater than in- 
dicated in our Reference Case. 

The supply/demand balance for 
heavy crude oil is shown in Figure 11. 
Unlike the situation for light crude oil, we 
project a persistent excess of heavy 
crude oil supply over demand. Even 
after provision is made for the upgrad- 
ing ofheavy crude oil, anexcess supply 
of about 25 000 to 35 000 cubic metres 
a day persists. This excess supply is 
now being exported to the United 
States, mainly to refineries on the In- 
terprovincial-Lakehead pipeline sys- 
tem. Part of the heavy crude oil stream 
consists of pentanes plus, a light oil 
produced from the processing of natu- 
ral gas, that is added to reduce the 
viscosity of the heavy crude so that it 
can be transported by pipeline. The 
prospective availability of adequate 
volumes of pentanes plus is of some 
concern, although construction of 
heavy crude oil upgraders will help alle- 
viate this problem. 


The plausible ranges of supply and 
requirements for light and heavy crude 
oil combined are shown in Figure 12. 
There is a reasonable likelinood that 
Canada can remain self-sufficient in oil 
but, as is evident from the figure, this is 
far from certain. As indicated by the 
ranges, there is more uncertainty about 
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Figure 10 
Supply and Demand Balance for 
Domestic Light Crude Oil 
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Figure 12 
Plausible Ranges for Crude Oil 
Supply & Demand 
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future domestic supply than about de- 
mand. 


Even in the event that there is suf- 
ficient domestic oil production in total to 
meet all domestic requirements, it is 
likely that exports of heavy crude oil to 
the United States and imports of light 
crude oil to Eastern Canada will contin- 
ue. Exports and imports of petroleum 
products are also expected to contin- 
ue, but these are small compared to 
total requirements. 
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NATURAL GAS 


Since the early 1970s, Canada’s total 
domestic and export sales of natural 
gas have remained almost constant at 
about 2800 petajoules a year, while 
annual additions to reserves have aver- 
aged close to 5000 petajoules. The re- 
sult has been annual deliverability ex- 
ceeding domestic and export demand 
by as much as 2000 petajoules in 1983 
and 1984. Although much of this ex- 
cess deliverability is licensed for ex- 
port, increased supply and declining 
demand in the United States, and the 
higher cost of Canadian supply, have 
resulted in decreased market opportu- 
nities for Canadian gas. As a conse- 
quence, exports have not attained au- 
thorized levels. In domestic markets, 
although gas is the least costly fuel in 
Ontario and Western Canada, growth 
in demand has recently been slow 
because of low economic activity and 
increasingly efficient use of energy. 


End use demand for natural gas in 
Canada is expected to increase con- 
siderably from 1600 petajoules in 1983 
to 2900 petajoules by 2005. Markets 
are likely to expand as gas is intro- 
duced into areas that have not previ- 
ously been served, and as oil continues 
to be displaced. Distribution systems in 
Quebec, east of Montreal, have recent- 
ly been completed, and the process of 
connecting new customers is under- 
way. We project that the use of gas in 
Quebec will increase from 134 peta- 
joules in 1983 to 312 petajoules by 
2005. Use of gas should also be prac- 
ticalin Nova Scotia and New Brunswick 
by 1990 as Scotian Shelf reserves are 
connected; demand in those provinces 
is expected to reach a total of 79 peta- 
joules by 2005. 


In Ontario and Western Canada, gas 
is now the predominant fuel in all uses 
other than transportation. Influenced by 
the price advantage of natural gas, its 
share is expected to increase from 42 


percent in 1983 to about 45 percent by 
2005. 


The supply of natural gas through the 
forecast period will be dominated by 
conventional gas from Western Cana- 


Figure 13 
Natural Gas Reserves 
(Excluding Frontier) 
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da. Established reserves at the end of 
1982 are estimated at 81.4 exajoules — 
about 30 times current annual produc- 
tion of 2.8 exajoules. This contrasts with 
conventional oil, where the reserves are 
only 10times current annual production 


RESERVES ADDITIONS 
1983-2005 


-_— OOo eee 


levels. We are projecting natural gas 
reserves additions to 2005 of 45.5 ex- 
ajoules. It is becoming more expensive 
to find and develop gas in Western 
Canada. Increasingly, gas will be pro- 6000 
duced from poorer quality reservoirs; 
production per well will be much lower 
than has been experienced historically. 


Figure 14 
Total Natural Gas Demand 
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Eighty-nine percent of Canadian gas 
production now comes from Alberta 
and 9 percent from British Columbia. It 
is projected that by 2005 Alberta and 
British Columbia will still supply most of 
the nation’s requirements. By that time ~ 
the East Coast offshore and Arctic re- 
gions could supply some 15 percent of ‘ a woes 
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Demand levels by 2005 could be 

some 11 percent above or 8 percent 

below the reference projection. De- 

liverability from Western Canada by the 

same year could be as much as 20 Figure 15 

percent higher or lower than in our Ref- Canadian Gas Supply 
erence Case, depending on the pace 
of reserves development. The excess 
of supply over demand could dis- 
appear as early as the turn of the cen- sate 
tury, or persist for many years beyond. EXCESS CAPACITY 
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Since 1982 natural gas exports have 
averaged only 40 percent of authorized 
levels. It is anticipated that annual ex- 
ports will return to about 90 percent of 
authorized volumes by 1990, as de- 
mand inthe United States recovers and 
its excess indigenous supply is used 
up. Should this occur, exports would 
rise to alevel of some 1850 petajoules a 
year by then, from current annual levels 
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Figure 16 
Plausible Ranges of Gas Supply and Demand 
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The responsibility for ensuring ade- 
quate supplies of electricity in each 
province rests with the provincial gov- 
ernments and the electric utilities. A 
federal crown corporation supplies 
most of the electricity in the territories. 
Energy sources for electricity produc- 
tion differ by region. In Alberta, Nova 
Scotia and Saskatchewan, for ex- 
ample, expansion plans are based 
largely on the development of local coal 


deposits, while in British Columbia, - 


Manitoba and Quebec, hydro de- 
velopments predominate. In Ontario 
and New Brunswick, nuclear power 
forms the cornerstone of current expan- 
sion plans. 


In general, electric utilities currently 
have excess generating capacity as a 
result of expansion commitments made 
in the 1970s to meet levels of demand 
that have not materialized. Because of 
this excess capacity, electric utilities 
are aggressively marketing electricity 
in domestic and export markets. 


Demand for electricity is expected to 
grow at about three percent a year over 
the projection period, significantly fast- 
er than growth in total end use energy 
demand. 


Given this demand growth and com- 
mitted increases in generating capac- 
ity, it is expected that excess generat- 
ing capacity will persist into the 1990s. 
As a consequence, utilities are hoping 
to arrange for exports of firm power in 
addition to sales of interruptible energy 
which have formed about 80 percent of 
exports. 


Over the longer run, our projections 
imply that generating capacity in Cana- 
da will have to increase from 84 giga- 
watts in 1983 to almost 150 gigawatts in 
2005. The projected generating capac- 
ity by fuel type for selected years is 
shown in Table 2. 


Table 2 
Generating Capacity by Fuel Type — Canada 
1983 1990 2005 

Gigawatts Percent Gigawatts Percent Gigawatts Percent 
Coal 16.4 19 18.4 18 26.0 18 
Hydro 50.1 60 58.9 59 86.4 59 
Nuclear 7.6 9 13.5 3 ae 15 
Oil & Gas 10.4 12 9.6 10 12.0 8 
Total 84.5 100 100.4 100 147.1 100 


Throughout Canada, hydroelectric 
generating capacity is expected to re- 
main at about 60 percent of total 
generating capacity through to 2005. 
Nuclear generating capacity increases 
substantially in importance. Coal-fired 
generating capacity will increase in ab- 
solute terms but its relative share will 
decrease slightly. The share of oil and 
gas-fired generating capacity de- 
creases by a third from 1983 to 2005. 


While there will be some increase 
in generating capacity using non- 
conventional processes such as tidal 
and wind power, these methods are 
unlikely to account for an appreciable 
portion of total generating capacity dur- 
ing the period under review. 


There are several different types of 
generating units, each designed for a 


particular type of service correspond- 
ing to the amount of time the unit may be 
required to operate. For instance, a 
base load nuclear unit may operate for 
85 percent of the time, producing con- 
siderable energy, while an oil-fired 
peaking unit of the same capacity may 
operate only 5 percent of the time, pro- 
ducing little energy. Because of this, 
projections of the distribution of 
electricity production by fuel type are 
different from projections of the dis- 
tribution of generating capacity by fuel 
type. Table 3 shows how the distribu- 
tion of electricity production by fuel type 
may change over time. 


OnaCanadawide basis, the share of 
hydro in total energy production is pro- 
jected to continue to decline. We also 
project a decline in the share of fossil 


Table 3 
Electricity Production by Fuel Type — Canada 
1983 
Terawatt 

hours Percent 
Coal 68.5 17 
Hydro 267.9 68 
Nuclear 442 ila 
Oil & Gas 15.4 4 
Total 396.0 100 


1990 2005 
Terawatt Terawatt 
hours Percent hours Percent 
75.9 eS 99.9 14 
Sigler 62 434.0 62 
94.5 19 151.9 22 
18.2 4 185 2 
500.3 100 699.3 100 


a, 


fuels (coal, oil and natural gas). In con- 
trast, the share of nuclear is projected to 
double over the projection period. 


As with installed capacity, the types 
of fuels used to produce electricity vary 
from one region to another with each 
utility choosing to make the best use of 
the resources available to it. Significant 
transfers of electricity occur between 
provinces but the magnitude of such 
movements is limited by economic fac- 
tors; electrical transmission is a relative- 
ly expensive way to move energy over 
the long distances separating many of 
the population centres in Canada. It is 
frequently found that the United States 
provides more economically access- 
ible markets for power available in ex- 
cess of Canadian utilities’ require- 
ments. Annual exports for the forecast 
period are projected to range from 3 to 
13 percent of total Canadian electricity 
production. 
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Figure 17 
Electrical Energy Demand 
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Figure 18 
Electricity Production by Fuel Type, 
Canada 
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OTHER ENERGY FORMS 


Natural Gas Liquids 


Natural gas liquids consist of ethane, 
propane, butanes and pentanes plus. 
These materials are extracted from nat- 
ural gas streams and are also pro- 
duced in the refining of crude oil. About 
three-quarters of the production comes 
from gas plants. 


Each natural gas liquid is used dif- 
ferently because of its unique charac- 


teristics. Ethane is used in Canada - 


mainly as a petrochemical feedstock to 
manufacture ethylene and as a fluid 
injected into oil reservoirs to increase 
crude oil recovery. Propane has a vari- 
ety of end uses including cooking, 
space heating, crop drying, tobacco 
curing and as motor fuel. Like ethane, 
propane is also used as a petrochem- 
ical feedstock and to increase oil re- 
covery. Butanes are used mainly in 
gasoline manufacturing, either in the 
chemical processes or as a blending 
component, and as a petrochemical 
feedstock. Pentanes plus is suitable for 
use as a refinery feedstock and we 
include it as part of light crude oil 
supply. 

Canadian production of ethane, pro- 
pane and butanes is about double 


Table 4 


domestic requirements. Volumes in ex- 
cess of Canadian needs are for the 
most part exported to the United States. 
Table 4 summarizes our projection of 
production and demand for natural gas 
liquids. 


Coal 


During the 1950s, oil and gas re- 
placed coal as the largest energy 
source in Canada. As oil prices have 
increased, however, coal has become 
more attractive in a variety of industrial 
uses. At present, coal from Western 
Canada, in addition to supplying local 
needs, is exported in large quantities, 
and recently has become a significant 
component of Ontario supply. Coal de- 
mand, reasonably constant through the 
1960s and early 1970s, has since risen 
significantly and is expected to further 
increase in the future, mainly as a result 
of increasing requirements for electric- 
ity generation. 


Canada possesses vast resources 
of bituminous and subbituminous coal 
and lignite. Total recoverable reserves 
are estimated at 6300 megatonnes 
which, at the 1982 annual production 
rate of 43 megatonnes, would support 
production for nearly 150 years. Cana- 
dian coal deposits occur under a vari- 


Natural Gas Liquids Production and Demand 
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ety of geological conditions that de- 
termine the most appropriate mining 
technique. In 1982, 91 percent of Cana- 
dian coal was produced by surface 
mining in Western Canada, the remain- 
der from underground mines in British 
Columbia, Alberta and Nova Scotia. 
Bituminous coals accounted for 52 per- 
cent of 1982 production, and sub- 
bituminous coals and lignite for 30 and 
18 percent, respectively. 


Development of coal depends not 
only on the occurrence of the resource 
itself but also on such factors as trans- 
portation, market development and en- 
vironmental considerations. Efficient 
rail service and bulk loading facilities on 


. the West Coast were developed to take 


advantage of the opportunity for export 
sales. To supply Ontario markets, 
Western coal is carried by rail to Thun- 
der Bay and delivered from there by 
ship. 


About 75 percent of coal used in 
Canada is for the generation of electric- 
ity, mainly in Alberta and Ontario. Coal 
is also consumed by industry primarily 
inthe manufacture of iron and steel, and 
cement. Demand is projected to in- 
crease at an annual rate of 2 percent to 
about 65 megatonnes (1560 peta- 
joules) by 2005. 


Canada has three distinct coal mar- 
kets: the Atlantic region produces and 
uses its own coal and exports some; 
Ontario imports most of its coal from the 
United States; and the West produces 
and uses its own coal,ships some to 
Ontario, and exports large quantities 
through British Columbia ports. 


At present, Canadian coal produc- 
tion is slightly in excess of domestic 
demand. Although exports are in ex- 
cess of imports, Canada is still a net 
importer of thermal coal. Canadian pro- 
duction has increased dramatically in 
recent years and this trend is expected 
to continue. Figure 19 shows the rela- 
tive magnitudes of past, present and 
future coal supply and requirements. 
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Figure 19 
Coal Supply and Demand, Canada 
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Alternative Energy Forms 


In addition to the energy forms dis- 
cussed above, alternative sources in- 
cluding wood, wood waste and pulping 
liquor make a significant contribution to 
energy use in Canada. It is estimated 
that these sources currently account for 
over seven percent of our total energy 
requirements. This share is expected to 
be maintained as total energy demand 
grows throughout the forecast period. 
Minor contributions are expected in the 
later years of the projection period from 
municipal solid waste, active solar en- 
ergy and peat. 


In British Columbia, wood wastes 
make up about 23 percent of total ener- 
gy requirements, mainly as a result of 
use by the forest industry itself. In Atlan- 
tic Canada as well as in other areas of 
the country, wood is also becoming 
more attractive as a source of heat in 
households. In the Atlantic provinces, 
for example, wood is now estimated to 
constitute 25 percent of the residential 
heating market. Use of wood in this 
manner is, of course, much more pre- 
valent in rural areas and in the more 


' forested provinces. We are forecasting 


that wood will provide about 8 percent 


of Canada’s residential heating needs 
by 2005 compared to 4 percent for oil. 


In order for alternative energy forms 
other than wood, such as solar or 
biomass, to make a more substantial 
contribution than we are projecting, 
either energy prices would have to in- 
Crease much more rapidly than now 
seems likely, or significant tech- 
nological breakthroughs would be re- 
quired. 
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TOTAL ENERGY BALANCES 


Before the 1960s, Canada was a 


net importer of energy. Since that 
time, with the development of oil and 
gas in Western Canada, energy pro- 
duction has exceeded domestic 
needs and we have become signifi- 
cant net exporters of energy. In 1983, 
net energy exports represented 
about ten percent of total production 
and had a value of $7.8 billion. Cana- 
da was a large exporter of oil, natural 
gas, electricity, coal and natural gas 
liquids, and imported smaller 
amounts of oil and coal. 


Our projections of the composition 


and levels of total energy demand 
and production are shown in Figures 
20.ande2 i Electricity does not 
appear on these figures because 
they show only primary energy forms. 
The hydro and nuclear components, 
about three-quarters of the coal, and 
minor amounts of oil and gas con- 
stitute the energy used to man- 
ufacture electricity. Our analysis sug- 
gests that, when all primary energy 
forms are combined, Canada will 
continue to be a large exporter of 
energy. 


The share of oil in both demand 
and supply of total energy is pro- 
jected to fall from current levels. 
Provided frontier and oil sands pro- 
duction is achieved as projected in 
our Reference Case, the market for 
domestic crude in Canada is likely 
to be close to being in balance. 


Natural gas demand increases rel- 
ative to that for other fuels. The 
contribution of natural gas to total 
energy production increases parti- 
cularly rapidly in the 1985-1990 
period, aS exports approach au- 
thorized levels. 


Natural gas liquids are a small por- 
tion of total energy supply and re- 
quirements; production is now in 
excess of domestic requirements 
and this situation is likely to contin- 
ue. 


The proportion of coal in energy 
demand remains relatively con- 


stant throughout the projection pe- 
riod. As noted, Canada has recent- 
ly become a net exporter. Because 
deposits are large relative to 
foreseeable needs, coal may well 
provide the greatest potential for 
long term exports of Canadian en- 


ergy. 


Figure 20 


* The primary energy forms used to 


generate electricity, mainly hydro, 
nuclear and coal, will constitute a 
growing share of total supply and 
demand. Electricity supply is gov- 
erned by domestic demand. Ex- 
ports, for the most part, are made 
up of interruptible off-peak power. 
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Total Energy Production 
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Increasingly, however, utilities are 
considering exports of firm power 
from generation constructed or ad- 
vanced for that purpose. 


Compared to other industrialized 
countries, Canada is well endowed 
with energy resources. Among the 24 
OECD member nations, only Nor- 
way, Great Britain, Australia, the 
Netherlands and Canada are net ex- 
porters. Our projections imply that 
energy production in total will remain 
significantly in excess of demand 
through 2005. 


Approximate Conversion Factors 


1 cubic metre contains 


1 petajoule 


1 cubic metre of natural gas 


1 petajoule of natural gas 


1 cubic metre of crude oil 


1 kilowatt hour of electricity 


1 tonne of coal 


Prefixes 
Prefix Multiple 
kilo 10: 
mega 108 
giga 10° 
tera 1O14 
peta Our 


exa 10 


6.3 barrels, 
35.3 cubic feet 


950 billion British 
thermal units (Btu) 


38 megajouies of 
energy 


0.95 billion cubic 
feet (bcf) 


38 gigajoules of 
energy 


3.6 megajoules of 
energy 


24 gigajoules of 
energy 
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